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A McGraw-Hill Publication 

Apollo Suit Prototype 
With Life Support Pack 


Aerojet-General is pleased to announce the establishment of 
VON K ARM AN CENTER 
in honor of our founder, 

Dr. Theodore von Karman, mt-tm. 


Von Karman Center is the new designation for Aerojet’s operations at Azusa, 
California. The mission of the Center is the development and manufacture of 
equipment based on the most recent achievements of contemporary technology. 
Areas of technical concentration include astrionies, super materials, life support 
systems, special chemicals, marine technology, and power conversion systems. 
The products of Von Karman Center find application in space operations, the 
marine environment, limited warfare situations, and general industry. 

Product divisions: Structural Materials ■ Astrionies ■ Advanced Research ■ Life Support 
Systems • Chemical Products ■ Snap-8 • Oceanic Products ■ Production Projects 
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With a reputation earned as a con- 
trolled preload, high strength fastener 
for the primary structures of high 
performance aircraft, the Hi-Lok 
fastener finds usage today in a variety 
of unusual structural applications . . . 
even missile shipping containers. 

Selected because of its simplicity 
of installation and uniform clamp-up. 
thousands of Hi-Loks are used in the 
structure of the SSCBM, a Boeing 
developed shipping and storage con- 
tainer used for the air or rail delivery 
of the USAF solid propellant Minute- 
man ICBM. This container cradles 
the missile against shock and vibra- 
tion while maintaining pre-set levels 
of temperature and humidity. 

The Hi-Loks in the SSCBM alumi- 
num structure retain a predetermined 
clamp-up or pre-stress consistent to 
±10%. This controlled preload 
makes the Hi-Lok ideal for fastening 


other structural materials such as 
reinforced plastic to plastic, plastic to 
metal, wood to metal, aluminum to 
steel and steel to steel as encountered, 
for instance, in naval ship construc- 

Hi-Loks are installed with inex- 
pensive, standard air-motors fitted 
with adaptor tooling. This tooling 
permits easy installation in open as 
well as in restricted areas. Hi-Loks 
can even be installed and removed 
with standard hand tools. 


FIND MANY UNUSUAL 

STRUCTURAL USES 





Look into 




AEROSPACE CALENDAR 


Nov. 4-5— Annual General Meeting, Air 
Transport Assn, of Canada, Seigniory 
Club, Montebello, Quebec, Canada. 

Nov. 4-6— Vehicle Design and Propulsion 
Meeting, American Institute of Aero- 
nautics and Astronautics/Air Force Sys- 
tems Command, Wright-Patterson AFB, 
Dayton, Ohio. (Classified.) 

Nov. 4-6— Northeast Electronics Research 
and Engineering Meeting (NEREM), In- 
stitute of Electrical and Electronics Engi- 
neers, Commonwealth Armory/Somerset 
Hotel, Boston, Mass. 

Nov. 4-6— Noise Analysis in Nuclear Systems 
Conference, Gainesville, Fla. Sponsors: 
Atomic Energy Commission; University 
of Florida. 

Nov. 4-6— First Meeting, Society of Engi- 
neering Science, Purdue University, Lafa- 
yette, lnd. 

Nov. 5-1 5-1 7th Institute on Air Trans- 
portation Management. For information: 
Dr. Marvin L. Fair, Director, Transpor- 
tation Program, The American University, 
1901 F St., N.W., Washington, D. C. 

Nov. 6-7— Low-Cost Navigation Symposium, 
Airport Marine, Los Angeles, Calif. 
Sponsors: Institute of Navigation; Instru- 
ment Div., Lear Sicgler, Inc. 

Nov. 6-8— Annual Meeting and Exposition, 
Society for Experimental Stress Analy- 
sis, Statler Hilton Hotel, Boston, Mass. 

Nov. 7-8— 24th National Meeting, Opera- 
tions Research Society of America, 
Olympic Hotel, Seattle, Wash. 

(Continued on page 7) 
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Silicon 
Transistor 
Corporation 
has the 
broadest line 



of Military 
silicon poiver 
transistors 
in the industry 

USN2N389 USA2N1480 
USN2N424 USA2N1481 
USN2N1016B USA2N1482 
USN2N1016C USA2N1483 
USN2N1016D USA2N1484 
USN2N1047A USA2N1485 
USN2N1048A USA2N1486 
USN2N1049A USA2N1487 
USN2N1050A USA2N1488 
USA2N1479 USA2N1489 

USA2N1490 


(^) SILICON TRANSISTOR CORPORATION 


SILICON TRANSISTOR CORPORATION, CARLE PLACE, LONG ISLAND, N.Y.(516) PIONEER 2-4100 
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SHED SOME COHERENT LIGHT 
ON YOUR RESEARCH PROBLEMS 


hat has set the performance standards. 

«r investigations are directed to basic 
trial applications, the LSI Laser Sys- 
n supply you with complete laser 
silts, and accessories with proven per- 
ability. A skilled Laser Systems Center 
lopment staff is prepared to give you 
ice in designing special systems suited 
tr requirements. 

,aser Head and C-100 Control Console 
igen storage Dewar are shown below, 
stem has a maximum output of 3 to 4 
ed for manual, remote, or automatic 
imum pump input of 4000 joules; and 
ate of three firings per minute at maxi- 



Advances the State-of-the-Art in Angle Measurement 


Optical Encoders Achieve 
Accuracies of 1 Arc-Second, Peak 
...and Better 

Natural Codes, Continuous Outputs 

Without Code Conversion, Gears, Brushes, or Reference Rotor 



accuracy in a 5-inch diameter case (illustrated above 
with transistorized translator and display unit), 18- 
digits in a 3VS-inch case, and 20-digits in a 10-inch 
case. □ Parallel, on-the-fly, direct digital readout ir 


Incremental readout for system simplification or pre- 
cision tachometer applications. □ Analog outputs 
also available for high precision servos— equivalent 
to 32,768 pole resolver (19-digit model). □ Low 
inertia, non-contacting encoder disc, low friction bear- 


any natural code including binary and decimal. □ ings. □ Simple associated circuitry — high reliability. 


For more information write or call, Technical Services Manager, Adcon Division, Dept. 56. 

WAYNE-GEORGE CORPORATION 

S I / 322 NEEDHAM STREET, NEWTON 64. MASSACHUSETTS (617) 969-7300 


AEROSPACE CALENDAR 

(Continued from page 7) 



Callery fits your high energy needs 

three high-performance headliners 



CALLERY O 
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l LLERY CHEMICAL COMPANY 


NLY BORANE AND NITRYL PERCHLORATE SUPPLIER 




serves government and 
industry in space and defense 



for whom 

what 

where 



NASA 

Integrated Mission Control Center: 

Manned Spacecraft Center 


Corps of 
Engineers 

Conceptual studies, preliminary 
and detailed design 

Houston, Texas 






NASA 

Space Propulsion Facility: Feasi- 
bility study, design criteria, pre- 
liminary nuclear hazards report, 
detail design, construction speci- 
fications, critical path scheduling 

Plum Brook Station 
Lewis Research Center 
Sandusky. Ohio 

... - 

USAF/USN 

Space Launch Facilities: Develop- 

Naval Missile Facility 


BUDOCKS 

ment of design criteria, detail 
design, specifications 

Point Arguello, California 





& 

USAF 

Minuteman Test, Launching Facil- 
ities: Detail design and specifica- 
tions, operational facilities, static 
test complex 

Edwards Air Force 
Base. California 






Corps of 
Engineers 

Titan ICBM Complex: Construction 
of USAF launching facilities 

Mountain Home, Idaho 

|p§3 
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Martin 

Company 

Titan ICBM equipment installation 

Mountain Home, Idaho 
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AT A NAVY LABORATORY FOR A FULL YEAR 


A year ago, the Naval Re- 
search Laboratory tested a 

new data processing system 
with a new concept: the Bur- 
roughs militarized D825 
modular data processing sys- 
tem. The factors that re- 
sulted in the installation of 
this system for the Navy are 
the many advantages of the 
modularity concept itself plus 
two other major advantages: 

1. Programing. The D825 
simplifies programing con- 
siderably through its compre- 
hensive interrupt system; its 
completely variable instruc- 
tion length: its arbitrarily re- 
locatable data; its programs 
for simplified storage alloca- 
tion; and its compiler for 
neliac, the Navy's sophisti- 
cated command and control 
language. (The D825 also 
accepts jovial and forth an 
which are integral parts of its 
software complement. ) 

2. Reliability. The D825 
passed rigid Naval accept- 
ance tests. Particularly sig- 
nificant was its demonstrated 
ability to operate for pro- 
tracted periods at 50°C and 
automatically recover from 
power failure without infor- 

Proving its capabilities on 
the job over the past year. 


the D8‘25's highly sophisti- 
cated complex of modules is 
designed to permit up to four 
computer modules, each with 
an integral thin film memory, 
and up to ten input/output 
modules to fully share the 
expandable memory of 4,096 
to 65,536 words. 

called aosp"( Automatic Oper- 
ating and Scheduling Pro- 
gram'! manages the system 
modules. Some major aosp 
advantages: It permits uni- 
fied system balance? and real 
time response. It enables the 

schedule itself and assure 

guides the system in auto- 
matically diagnosing and by- 
passing its own malfunctions 
so that it cannot be totally 
disabled by a single system 
failure. 

For further details, send 
for our folder: Burroughs 
Militarized D825 Modular 
Data Processing System. Bet- 
ter yet, let us prove this sys- 
tem's greater effectiveness for 
real time, high total-system 
availability applications for 
you. Write Defense and 
Space Group, Marketing 
Division, Burroughs Corpo- 
ration, Paoli, Pennsylvania. 


Burroughs Corporation 






-100 SERIES 


eeds. the phi- 100 systems aonere 
i ol operation. - With the Hick of 
and distance to any one of 12 p 



make yourself heard 
above the noise... 


. . . Electronic Communications, Inc., 
can give you the transmitter power you 
need. A full kilowatt, for example, 
from an airborne AM/FM UHF trans- 
mitter, or up to 3 kW (AM or FM) car- 
rier from an air-cooled compact linear 
amplifier for ground-based operation. 
Other models offer power levels rang- 
ing from 50 watts upward and deliver 
surprisingly high output per unit of size 
and weight. □ Configurations vary, 
and meet military specifications for 
airborne, fixed ground, transportable, 
or shipboard use. ECI transmitters 
operate in the 225 to 500 Me area and 
are equally suitable for voice or high- 
speed data transmission. And their 
superior reliability has been proved by 
operational dependability in SAC's 
airborne command posts, SAGE-ALRI 
radar picket planes, and space com- 
munication programs. □ If your com- 
munications are subject to jamming or 
other interference, high-power trans- 
mitters available now from Electronic 
Communications, Inc., can help solve 
your problem. Ask 
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Four new solid state 
counters from 



DIRECT COUNTING 10 50 M 


CmupoM/tkeae/ 
feoXwtM uHtk 
a»uj otkm countei: 

sH Multiple Period 

# Display Storage 

* Floating Ground 
sis One Megohm Input Impedance 

* Ac or dc Coupling 
* Lowest Trigger Level Error 
* Two Year Warranty 


CMC's 4 new solid state counters provide frequency range and function 
coverage for practically every counting application. New ultra-stable direct 
coupled amplifiers have been designed and incorporated specifically for 
greater precision in measurement of frequency, period, multiple period, 
multiple ratio and time interval. Trigger level error, which affects any 
counter's measurement accuracy, has been reduced to less than Ifisec 

CMC, now In its fifth year of producing quality solid state electronic coun- 
ters, backs the performance of these instruments with a two year tree 
service warranty . The next time you consider the purchase of a solid state 
counter, demand a two-year warranty. 

For complete technical information on these instruments, contact your CMC 
engineering sales representative or write directly to us. 



12970 Bradley Avenue /San Fernando, California /Phone (213) 367-2161 


EDITORIAL 


Was Big Lift Big Enough? 


Operation Big Lift provided an impressive demon- 
stration of improved U.S. military airlift capability in 
flying the 15,000-man 2nd Armored Division plus a 
significant quantity of supporting tactical aircraft to 
Europe within a 72-hr. period (see p. 26). However, the 
real lesson learned was put very succinctly by an officer 
at the main U. S. airhead at Ft. Hood, Tex., who said: 

"This is a jet age concept geared to the pace of a piston 
engine fleet." 

It is rather sad to note that the Military Air Transport 
Sendee could deploy only 26 of its jet-powered Boeing 
C-135 transports in Big Lift and that the bulk of the 
troops was transported by the venerable Douglas C-124 
and its Pratt & Whitney piston engines. It underscores 
the wisdom of the decision taken early in the Kennedy 
Administration to give high priority to improving the 
capacity and speed of the U. S. military airlift capability 
by pushing development of a new jet-powered air- 
freighter, which has now emerged as the Lockheed C-141 . 
It also emphasizes the need for still further development 
of even larger logistics carriers such as the Douglas CX-4 
proposal, taking advantage of the increased efficiencies 
and capabilities offered by an across-the-board improve- 
ment in aeronautical technology. 

Lessons of Berlin, Korea 

The importance of military airlift was proved during 
World War 2, and the need for the flexibility it offers 
the cold-war era was demonstrated during the 1948-49 
blockade of Berlin and the Korean war. Without even 
the makeshift airlifts during those operations. Berlin 
would have been starved into submission and Communist 
forces would have occupied the entire Korean peninsula. 

Both the Berlin and Korean airlifts were largely- 
patched together from well-worn World War 2 trans- 
ports— the trusty Douglas C-47 and C-54 and the 
Curtiss C-46. The airlift lessons of those critical opera- 
tions were quickly forgotten in the military planning of 
the 1950s. A few stout Air Force voices, such as Bill 
Tunner, Clement McMullen and "Red" Hudnell howled 
about the vital necessity for expanded airlift capability- 
in the compacted time scale of the nuclear era. But at 
budget time the transport items were always the first to 
feel the economy ax. The modernization of the mili- 
tary transport fleet and the development of special mili- 
tary cargo planes were very low on the Defense Dept, 
priority lists. Strategic Air Command bombers and 
ICBMs absorbed the largest slice of the defense dollar. 
Neither the Air Force nor the Army did much about 
coordinating their equipment or operations to achieve 
much genuine mobility with even the airlift available. 

One of the bright spots of the Kennedy Administra- 
tion and the regime of Defense Secretary McNamara in 
the Pentagon has been their appreciation of the role of 
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air mobility for every type of military operation short 
of full-scale nuclear war, and their action in raising its 
development priority considerably on the military scale. 

The appearance of the Lockheed C-141 in military 
service in 1965 will be the first major evidence of this 
change, although the existing transport fleet has been 
bolstered with advanced versions of the C-130 and 
more C-135s. It is also encouraging to see the Defense 
Dept, looking beyond the C-141, which was based on 
a traditional state-of-the-art technology when it was 
laid down in 1961, to the possibilities that have been 
opened for even more efficient transports by major 
advances in aerodynamic and propulsion research during 
the past few years. 

SST's Military Role 

In light of these trends, it is rather ridiculous for the 
Defense Dept, to maintain that there is no military 
requirement for a supersonic transport. This illogical 
denial that doubling of speed would offer any military 
advantage may stem from a bureaucratic desire to keep 
clear of the Federal Aviation Agency’s prerogatives in 
the supersonic transport development program. But 
it would certainly bolster the supersonic transport cause 
if its future military advantages were candidly outlined 
to the Congress and the taxpayers who are being asked 
to finance this effort. 

The 72-hr. time span to transport the personnel of an 
armored division from Texas to Germany is certainly 
sensational by the standards of Korean war airlift. But 
it still leaves much to be desired for a jet age operation. 

Obtaining modem transport equipment is only part 
of the job of creating military air mobility. Both the 
Army and Air Force needed considerable stimulus 
from Mr. McNamara and his aides to begin the pains- 
taking task of blending their divergent doctrines and 
equipment into a usable military tactic. 

Operations such as Big Lift and the other similar 
exercises planned for the future are vitally necessary 
in testing the operational procedures that will permit the 
new jet transport equipment to function with maximum 
military results. In an era when the probability of an 
uncontrolled brush fire war on some remote geographic 
periphery is much stronger than that of all-out nuclear 
war, a well-developed air mobility capability offers the 
only flexible and economical method of maintaining and 
operating the fire brigade. 

Operation Big Lift was certainly not big enough nor 
fast enough. But it was a big step in the right direc- 
tion. The continued priority on developing the equip- 
ment and techniques required for massive air mobility 
in the jet age will provide this nation with additional 
defensive power that it vitally needs. 

—Robert Hotz 
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HOW TO MULTIPLEX 5 CHANNELS OF FM ANALOG DATA 
ON 1 TAPE TRACK WITH A SYSTEM ACCURACY OF 0.1% 


Multi-channel data to be recorded in analog form has 
presented the instrumentation engineer with a dilemma. 
To achieve high accuracy, he could record one data 
channel per tape track. But this approach is costly be- 
cause of the number of tape recorders required. The 
alternative of frequency multiplexing several data chan- 
nels on one tape track meant a sacrifice in accuracy 
due to inadequate VCO performance. 

The new Vidar S-60 answers the problem. This high 
performance data system provides 0.1% stability, 0.1% 
linearity, and solid state reliability for telemetry or FM 
magnetic tape storage of static and time varying data 
via multiplex techniques. For the first time, you can use 
competitively priced VCO's to achieve 0.1% overall 
system accuracy! 

In operation, precision voltage-controlled oscillators 
provide frequency-modulated sub-carrier signals at 
standard IRIG center frequencies. A highly refined 


relaxation oscillator effects the voltage-to-frequency 
conversion. 

In addition to high stability and linearity, the Vidar S-60 
offers exceptional flexibility. The center frequency may 
be located anywhere within an IRIG channel. Deviation 
sensitivity is continuously adjustable to provide up to 
30% output deviation with any selected input voltage 
span from 5 to 40 volts. 

A plug-in sub-assembly determines the IRIG band for 
each VCO and includes a front panel presentation of 
the channel number. Front panel switches provide zero 
and 2.5 volt calibration from an internal reference. Out- 
put level of each VCO is adjustable from the front panel. 
We would be pleased to send you complete technical 
specifications. Please call your nearest Vidar engineer- 
ing representative or write directly to Vidar Corpora- 
tion, 77 Ortega Avenue, Mountain View, California. 
Phone: (415) 961-1000. 8 


■VI 3D _A_ IR. 


WHO'S WHERE 


In the Front Office 

Lloyd L. Kelly, president. Simulation and 
Control Group of General Precision. Inc.. 
Binghamton. N. Y.. succeeding W. W. 
Wood. Jr., resigned. Mr. Kelly continues 
as president of the Link Div. of the Group. 

Andrew J. Unetic, executive vice presi- 
dent. Kinetics Corp., Solana Beach. Calif. 

James A. Carmack, vice president-market- 
ing. Hughes Tool Co.’s Aircraft Div.. 
Culver City. Calif. 

Marshall D. Kochman, vice prcsident- 
Fnc! wil?suTCeed < Wmi'am'?L Miller, retir- 


trial relations. 

F. J. Van Poppclen. Jr., vice , 
and general manager. Signetics 


24). A. J. F.vai 
placing Mr. 


cl Command (AW Sept. 2 


tion (England) has ap- 
pointed Air Commodore B. Robinson as 
director of RAF Aircraft Development, as 
of Jan. 1. 1964. succeeding Air Commodore 
H. M. Russell, retiring. Also: Capt. S. Grat- 
tan-Coopcr, Deputy Controller of Aircraft 
(Royal N'avv). succeeding Rear Adm. J. A. 


Honors and Elections 

J. M. Conners, engineering manager of 
Grumman Aircraft Engineering Corp., has 
been appointed co-chairman of the Society 

sorics and Equipment Div. 

Changes 

Clifford 1. Cummings, manager, Ad- 
vanced Systems Development Operations. 
Electro-Optical Systems, Inc., Pasadena, 
Calif., and Charles W. Stephens, manager 




t James 


engineer 


irospace 


raid Z. Gray, direr 
^ Office of Mama 


. NASA's Manned 
. r, Houston. Tex. 
Paul F. Glaser 


Support Equipi 
Technology Laboratories, Inc., Redondo 
Beach, Calif., a subsidiary of Thompson 
Ramo Wooldridge, Inc., and Richard D. 
Gloor, associate director. 

(Continued on page 104) 
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Space 


INDUSTRY OBSERVER 

► Directive which would give commanders of specified and unified com- 
mands greater responsibility for establishing characteristics of command 
and control systems is being circulated by Deputy Defense Secretary 
Roswell Gilpatric. If approved, the commanders will build up their 
scientific staffs to handle the new role. 

► USAF planners are studying the possible use of aircraft with a greater range 
than any now flying, to carry parasite aircraft for special missions which 
could include strike or fast-flight reconnaissance. 

► Development of an advanced anti-radar missile, designated Butcher Bird, 
is under consideration by Navy's BuWeps. Missile would be an air-to-ground 
tyj>c which might be launched at least 50 mi. from the target. 

► Feasibility demonstrations of the 1 56-in.-dia. solid-propellant motor pro- 
gram (AW' Feb. 11, p. 50) may be delayed because of a problem with 18% 
nickel maraging steel motor case material. Small separations or recurring 
flaking of the surface areas of the material, might affect the case strength, 
program personnel feel. Cause of the separations is being investigated. 

► Douglas Aircraft’s Charlotte Div. is investigating feasibility of redesigning 
the Nike Hercules anti-aircraft missile to a single-stage configuration instead 
of the present two-stage arrangement, which consists of a booster cluster and 
a single upper sustaincr stage. Total impulse would exceed 800,000 lb.-sec. 

► Use of the Northrop F-5A as a close-support aircraft in limited war has 
been analyzed by the company's Norair Div. In this capacity the F-5A 
probably would be fitted with assist rockets for takeoff and an arresting 
device for landing. Limited war capabilities were one of five areas analyzed 
under Project Forecast (AW Sept. 9, p. 28). 

► Solid-propellant rocket safety systems for submarines arc being studied by 
Thiokol Chemical Corp., Bristol, Pa., under Navy contract. The concept 
would use solid propellant rockets to propel a disabled submarine to the sur- 
face quickly in the event of an underwater accident. The Navy let the con- 
tract shortly after the loss of the nuclear submarine U.S.S. Thresher. 

► One bidder on USAF’s orbital space station competition estimates that 
bv using an Apollo command module and a Gemini ferry vehicle, the pro- 
gram would cost $2 billion over a 5-year period based on monthly replace- 
ment of the four-man crew. 

► Bell Acrosystcms Co. has developed an advanced version of the Agcna 
engine expected to deliver more than 20,000-lb. thrust— an increase of more 
than 5,000 lb. over the current version. There is a possibility that the im- 
proved engine may be considered by NASA's Manned Spacecraft Center as a 
backup for the Apollo service module engine. 

► Strong possibility exists that solid motors may be used as auxiliary propul- 
sion for various Saturn configurations to boost payload capacity as well as 
compensating for any unrecoverable weight increases in Saturn stages. 

► Systems for obtaining physiological measurements of pilots in the X-15A2 
aircraft now being refurbished at North American Aviation's Los Angeles 
Div. have been redesigned to accommodate avionic equipment which has 
been made integral with the pressure suit. Delivery of the Mach 8 aircraft 
(AW Oct. 14, p. 28) to Edwards AFB may be delayed due to resealing 
necessary to eliminate cockpit leaks. 

► Antares 2 solid propellant rocket for a 2-ft.-dia., 200-lb. Apollo command 
module model has been delivered to Cape Canaveral by Ling-Temco-Vought 
for NASA’s experiment to determine heat effects on Apollo during re-entry. 
Two Antares flight vehicles arc contemplated to be supplemented by one 
ground-test unit. The Antares stage, powered by the Hercules X-259 
motor, will be boosted by an Atlas. 
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for USAF’s Pentagon Planners 



a General Precision multicomputer aids U.S. Air Force decision making 



Korth Case Issues 


Shepard’s New Interest 


Range Consolidation 


Military Research Cains 


Washington Roundup 

Basic legal question in the Fred Korth case (sec p. 22) is whether any of his activ- 
ities as Navy Secretary led to decisions that could benefit him personally and thus result 
in violation of conflict of interest laws. 

Justice Dept, is taking the stand that the letters Korth wrote while Navy Secretary 
were indiscreet but not illegal. But Republicans in Congress are not accepting that 
opinion and are demanding a formal inquiry into the legalities of the situation . 

Current thinking among congressional lawyers involved in the Senate’s TFX inves- 
tigation is that a statutory conflict of interest violation would be difficult to prove, but 
that a breach of the Kennedy Administration’s written ethics would not. Chairman John 
L. McClellan of the Senate investigating subcommittee has contended all along that 
Korth should have disqualified himself from participating in the TFX decision because 
of his former close associations with General Dynamics, the winning contractor. 

Republicans arc having a field day as the Kennedy Administration remains mum 
about the politically embarrassing Korth resignation. Rep. Bill Stinson, Republican from 
Boeing's home state of Washington and a Nary veteran, made this quip about the widely 
circulated story that Korth was resigning because he could not persuade Defense Secre- 
tary Robert S. McNamara to make the next Navy aircraft carrier nuclear powered: 

“For the first time in the history of the United States Navy an aircraft carrier has 
been used to lay down a smokescreen.” 

Texas banking is losing a Navy secretary but gaining an astronaut through Navy 
Cdr. Alan B. Shepard’s decision to buy into the First National Bank of Baytown, Tex., 
near the Manned Spacecraft Center at Houston. The astronaut and two businessmen 
invested SIT million to gain the controlling interest in the S7.2-million bank. He will 
serve as a director, but the space agency forbids his name to be used in promotion. 
Space agency says it approved the deal but does not want any other astronaut to become 
an executive of the bank. 

Economy ax is hanging over the Saturn 1-Apollo program as the National Aero- 
nautics and Space Administration considers cutting some of the manned earth orbital 
flights slated for 1965 and adding them to the Saturn lB-Apollo flights in 1966-67. 

Watch for a move to unify the Atlantic and Pacific missile ranges and about a 
dozen of their supporting facilities by putting them under a new division of the Air 
Force Systems Command. Secretary McNamara already is weighing proposals to do this 
—including recommendations from the Air Force, Navy and Army. Vandenberg AFB, 
now Strategic Air Command's test firing site, would be put under the new division. 
Pentagon insiders say USAF Maj. Gen. Leighton I. Davis, Atlantic Missile Range com- 
mander, would probably head such a command. 

Pentagon missileers arc enthusing about the accuracy they are now getting with 
ICBMs. Dr. Albert C. Hall, deputy director of defense research and engineering for 
space, said recently that "every single missile successfully launched from the Pacific 
Missile Range and aimed at Eniwctok Island, some 5,000 mi. away, has impacted 
in its lagoon.” At the outset of the ICBM program, there was so much pessimism 
about accuracy that contract specifications called ror landing within 5 naut. mi. of the 
target even though the military wanted accuracy within 1 naut. mi., Hall said. 

Dr. Jerome B. Wicsner, President Kennedy’s scientific adviser, credits the U. S. 
research on weapons with stimulating “much of our scientific progress over the last 10 
years.” and warns that the effort must continue unabated until effective international 
arms controls are well under way. "We must continue the process of refining past 
achievements in the military area and probing for new possibilities," he said. However, 
putting nuclear bombs in orbit is not among the worthwhile endeavors he has in mind. 

In contrast to that statement before a House space subcommittee, Dr. Linus C. 
Pauling, Nobel prize-winning chemist, said "something is seriously wrong with our 
system of values” when the U. S. spends billions for the prestige of landing a man 
on the moon rather than for relieving human suffering. His remarks disrupted last 
week's centennial celebration of the National Academy of Sciences here. President Ken- 
nedy pleased many of the celebrants bv promising to abandon past secrecy about the 
launching of such purely scientific experiments as Project West Ford and announce 
them in advance. 

Australia will buy 24 USAF-General Dynamics F-111A (TFX) tactical fighter 
bombers to replace English Electric Canberras, and will lease 30 surplus Boeing B-47Es 
from SAC, free of charge, as interim aircraft. Originally, Australia planned to buy 
British TSR.2s as Canberra replacements. 

NASA's Goddard Space Flight Center has reversed its earlier decision by opening 
its symposium on the physics of solar flares Oct. 28-30 to selected members of the press 
(AW Sept. 23, p. 25). 

-Washington Stall 
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Senate Probers Scrutinize Korth Letters 


Outgoing Navy Secretary’s correspondence searched 
for possible TFX partiality and conflict of interest. 

By George C. Wilson 


Washington— Fred Korth’s letters to his friends while he was Navy Secre- 
tary are being analyzed by the Senate Permanent Investigations Subcom- 
mittee to determine if they suggest any conflict-of-interest or partiality in 
arriving at his recommendation to give General Dynamics the F-l 1 1 (TFX) 
tactical fighter contract. 

Korth, who resigned as Navy Secretary effective Nov. 1. will be asked to 
testify about the letters and his financial dealings with General Dynamics 
when he was president of the Continental National Bank in Ft. Worth. 
General Dynamics/Ft. Worth won the S7-billion F-l 1 1 contract over Boeing. 
The subcommittee hearings arc expected to resume late in November with 
the letters Korth wrote before and after he became Navy Secretary Jan. 4, 
1962, a central is 


On Oct. 19, Korth released many of 
the letters the subcommittee is analyz- 
ing, and said they would "put these 
rumors to rest" about his resignation 
being requested. The Justice Dept, has 
said Korth was not guilty of any con- 
flict of interest. A central question is 
whether Korth 's activities violated the 
standards of conduct President Ken- 
nedy issued in 1961. "Even though a 
technical conflict of interest may not 
exist," the standards state, "it is de- 
sirable to avoid the appearance of such 


i conflict from 
point of view.” 

Korth stressed that letters about 


concerning procurement proposals were 
handled "on an official basis by the 
Navy." Following arc excerpts from the 
correspondence that Korth himself re- 

• Gen. Lauris Norstad, USAF (ret.), 
was requested to have a branch of his 
corporation deal with the Waxahachie 
(Tex.) Bank & Trust Co. In a "Dear 
Gus” letter written Mar. 9. 1963, on 
Navy stationers’ to G. E. Holmstrom, 
senior cxecutis’c vice president of the 
Continental National Bank, Korth said: 
public confidence "In connection with some correspond- 
ence I have had with General Norstad, 
who is now president of International 


banking to his friends did not conflict Div. of Owings-Coming Fiberglass (sic) 
with his official duties, and that letters Corp., I understand that the corpora- 


Bank Uncertain About Korth’s Return 

Washington— Spokesman for the Continental National Bank of Ft. Worth said 
there is no commitment on either side for Fred Korth to return to his job there 
when he leaves the post of Navy Secretary Nov. 1. Korth was president of the bank 
until becoming Navy Secretary Ian. 4, 1962. 

After acknowledging to Aviation Week & Space Technology that Korth in the 
past had said he would return to Continental, the spokesman said: "There has been 
no recent comment from Mr. Korth that lie plans to return.” If Korth docs want 
to return to the bank, the spokesman said, the request wall have to he approved by 
the Continental board of directors. 

Favors Korth did for Continental while lie was Navy Secretary arc being cited 
by many Kennedy Administration officials as the real reason behind his resignation. 
Korth has denied this (see p. 23). But Administration officials are refusing to con- 
firm or deny publicly the reports that Korth was asked to resign because of the 
letters he wrote. 

Rep. II. R. Cross (R.-Iowa) is demanding an official explanation for the resigna- 
tion. Korth 's Navy friends have been distressed about the refusal of the Administra- 
tion to corroborate his explanation 

Senate Permanent Investigations Subcommittee also plans to ask Korth about some 
of the letters he wrote before he became Navy Secretary, to show his close ties with 
General Dynamics, winner of the S7-billion F-l 11 (TFX) contract. One such letter 
was written by Korth Jan. 11, 1960, to Lambert J. Gross, financial president of GD. 
After thanking Gross for doubling GD’s deposit in Continental, Korth said: "I will, 
of course, continue my best efforts for the Convair-Fort Worth plant and am plan- 
ning to be in Washington this weekend to talk with some of the members of Con- 
gress in the hope of being helpful to the B-58 program." 


tion recently announced plans for build- 
ing a new plant at Waxahachie. I am 
sure that the folks down there are aware 
of this but if I can be helpful to the 
bank's friends in connection with Gen- 
eral Norstad, let me know." 

Holmstrom wrote Korth Mar. IS, 
1963, that Continental had contacted 
Lynn B. Griffith of the Waxahachie 
Bank & Trust Co., who "advises they 
have been busy working on this account 
for some time and that any help you 
can give them by talking to Gen. Nor- 
stad will be greatly appreciated. They 
have promised us great things if they 
can get the account,” Holmstrom con- 
cluded. 

Gen. Norstad, in a “Dear Fred” letter 
to Korth Apr. 15, 1963, said, "your 
friend, Lynn B. Griffith, has been very 
helpful to Owens-Coming Fiberglass in 
the preliminary studies, site selection 
and other activities connected with the 
development of the plant in Waxa- 
hachie. This fact and your interest will 
be major factors in determining the 
company's banking associations in that 
area . . .” Gen. Norstad signed the 
letter, "Sincerely, Larry.” 

C. F. Scarbrough. Owens-Coming 
Fiberglas Corp. treasurer, on July 3, 
1963 wrote Korth that his firm had 
selected the Waxahachie Bank &■ Trust 
Co. for the depository of the firm's new 
plant there. “We appreciate your recom- 
mending this bank to us," Scarbrough 
wrote. “I told Lynn that his bank had 
been strongly recommended by a num- 
ber of his friends, including you . . ." 

Holmstrom on July 19. 1963. wrote 
Korth: “We had impressed upon Lynn 
Griffith your participation in obtaining 
the account of this company for his 
bank, and he has reciprocated by in- 
creasing his balance with us but not to 
the extent we would like to sec it. He 
has an average balance of about 530,000, 
but of course his main account is in 
Dallas. 

"As a bit of information, practically 
every individual I have talked to and at 
every meeting I have attended this week, 
invariably the big part you are playing 
in the investigation is brought up and 
the fine job you are doing in answering 
the many foolish questions the commit- 
tee seems to be asking.” 

• Pan American World Airways. Guy 
R. Hudson, a junior official with the 
Bank of Nevada in Las Vegas, wrote 
Korth on June 26, 1963: "Pan Ameri- 
can Airways will be a prime contractor 
on space projects in the Las Vegas area. 
I, along with Mr. A. M. Smith, presi- 
dent of Bank of Nevada, would be 
grateful for any information or assist- 
ance which you could render in helping 
us to establish their local account with 
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Korth Denies He Was Asked to Resign 

(Navy Sccrcl.irv Fred Korth Oct. 19 issued a statement deny- On three occasions, over a two-year period; an official of the 
he was asked to rtsien bv the Kcnncdv Administration. bank wrote me concerning procurement proposals that friends 


As part of its detailed coverage of the Senate F-l 1 1 (TFX) 
investigation. Aviation Week &* Space Technology prints the 
full text of Korth's statement.) 

I resigned solely for the long standing personal reasons I 
expressed to the President. I do not, of course, know what the 
anonymous officials referred to in news stories may have had 
in mind, but the reasons stated did not and could not have 
influenced my resignation. 

It is possible that the current rumors came from discussions 
of material secured by the McClellan Subcommittee subsequent 
to niv appearance before that Committee. I did consider 
whether the continued investigation of the Subcommittee of 
my personal affairs, having nothing to do with the TFX con- 
troversy, should cause me to delay my resignation. I concluded 
that since there was and could have been nothing of any sub- 
stance develop, that I should proceed with my plans and 
caused a search of my personal files which might have a bear- 
ing on the situation. I placed all of these facts before the 
Department of Defense and the Justice Department and asked 
for an examination. 

In order to put these rumors to rest, and in proof that these 
activities were not important enough to remain— much less 
resign in fear of them— I am making copies of all documents 
and letters known to be held by the Committee available to 
the press. 

These documents 3nd letters were obtained by the Commit- 
tee in a comprehensive investigation of the files and records 
of the Continental National Bank of Fort Worth, including an 
investigation of my personal checking account back to 1953. 
Contrary to press accounts, this investigation did not occur 
“shortly before my resignation” but over a month ago. Nothing 
found in these financial records changes, modifies or adds in 
any material way to the record of the Senate Committee with 
respect to the TFX award. The Department of Justice has 
thoroughly investigated these records and has ruled that there 
was no conflict of interest. The only connection that the Con- 
tinental National Bank, from which I resigned as President 
upon assuming office as Secretary of the Navy, had with the 
successful bidder with the TFX, was that it was the smallest 
of 20 banks which participated in a fully secured line of credit 
negotiations bv the Chase Manhattan Bank of New York long 
prior to the TFX competition. Senator McClellan, at the 
hearings, stated that he saw no special significance in this 
transaction. 

In the course of its investigation, the Committee staff also 
obtained some personal letters that I had written to friends and 
former associates at the bank which had nothing to do with 
Navy business or my official duties. 

I am also making available to the press everything found in 
my own files that is relevant in this matter. These letters do. 
in fact, show that on several occasions— certainly less than a 
dozen over a period of almost two years— 1 wrote personal 
friends with respect to their business at the bank or in connec- 
tion with the svclfare of the bank. 1 repeat that not one of 
these had anything to do with my official responsibilities. 


or acquaintances of the bank official had presented to the Navy. 
These were handled on an official basis by the Navy as many 
similar letters were handled from any citizen seeking to do 
business with the Navy. These arc not classified and the full 
Navy files are available for examination. 

Before becoming Secretary of the Navy, I served the U. S. 
Government in several capacities. I am proud of my record of 
public service and my entire record, I think, justifies this pride. 

With respect to the few instances that showed I continued 
to show an interest in the welfare of the bank, of which I had 
been president, I want to emphasize the following points: 

None of these instances in any way involved my official 
responsibilities. 

At the hearing on my nomination as Secretary of the Navy, 
I advised the Armed Services Committee of the United States 
Senate that I retained my relatively modest stock interest in 
the bank (it was about 1.796 of the outstanding stock). Inci- 
dentally. the financial burden of my service in Washington has 
been so great that I have had to sell almost all of that stock. 
I also advised the Armed Services Committee that I hoped to 
return to my association with the bank on completion of my 
service w-ith the Navy. 

The news media today also have referred to a previously 
publicized law suit against me and other leading Texans who 
were directors of All States Life Insurance Co. In the first 
place, this litigation had nothing whatsoever to do with my 
government service. The facts involved occured in 1955— seven 
years before I became Secretary of the Navy. The law suit was 
filed almost two years before I took office. The obvious attempt 
to create the impression that this law suit was in some way 
connected with my public service is completely unjustified. 

In the second place, this law suit involved a familiar type 
of commercial law transaction. Shortly after the formation of 
the All States Insurance Co., a number of prominent Texas 
businessmen were offered stock at the original issue price and 
were invited to become directors. Thereafter, the stock was 
sold to the public at a higher price approved by the Insurance 
Commission of Texas. Five years later, a law suit was instituted 
by a few dissident stockholders. Rather than subject the direc- 
tors of the company to the harassment of trial, the suit was 
settled fairly and equitably with the approval of the United 
States District Court in which it was pending. The final decree 
stated that “the suit shall not be construed as an admission by 
the defendants against whom judgment is rendered.” 

My working day as Secretary of the Navy has customarily 
commenced before 7 a.m. 1 have seldom left my office before 
7 p.m. Practically every moment has been devoted to the 
service of my country in the performance of my job. To in- 
sinuate that I devoted time or attention to my personal interest 
to the detriment of my responsibilities is a gross libel. I deeply 
resent any insinuation that these few trivial incidents and com- 
munications raise a question concerning my character or that 
they furnish or could have furnished a valid basis for my 
reluctant decision to resign to attend to my long neglected 
personal and family affairs. 


us . . .” On July 3, 1963, Korth wrote 
William J. McEvoy of Pan American 
that “I will appreciate your doing what 
you can consistently do in assisting Mr. 
Guy R. Hudson in securing the local 
account." Korth described Hudson in 
that same letter as "a young friend of 
mine.” Pan American had opened an 
account with another bank— the First 
National Bank of Nevada-before the 


carrier received the letter from Korth. 
• Ling-Temco-Vought, Inc. J. E. Stan- 
defer, nuclear technology manager of 
Chance Vought Corp.’s Aeronautics 
and Missiles Div., asked Holmstrom to 
help persuade Korth to attend a brief- 
ing at the plant Mar. 30, 1963, on the 
Slam nuclear ramjet missile. When 
this request was denied Standefer on 
Apr. 10, 1963, wrote Holmstrom asking 


him if Korth could visit the plant 
within the next 45 days or if representa- 
tives of the firm could visit the Navy 
Secretary in Washington. On Mar. 29, 
1963, Korth wrote Holmstrom that he 
was "somewhat puzzled” as to why the 
company went through Holmstrom. In 
another letter Apr. 15, 1963, Korth re- 
asserted his puzzlement, but said: "I 
was by Chance Vought about six 
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Production F-5A Makes First Test Flight 

First production model of Northrop F-5A military assistance program fighter is shown during first flight test over Edwards AFB, Calif. 
Powered bv General Electric 185-15 aftcrbumcr-cquippcd turbojets, the F-5A is fitted with external stores stations for a variety of weapons 
(AW Sept. 2, p. 27). Note wingtip mounts for Sidewinder air-to-air missiles. 


months ago and had a rather complete 
briefing on the ramjet situation, but 
I'll be happy to if it would be helpful 
to you to go bv and have them brief 
mc again . . .” 

• Phil Regan's S50.000 deposit. Korth 
in January, 1965, entertained Phil 
Regan, an actor who runs a human re- 
lations firm in Palm Springs, Calif., by 
taking him and his wife out on the 
Navy yacht Sequoia. At that time, 
Korth evidently talked to Regan about 
depositing money with Continental, for 
this was in the letter Regan wrote to 
Korth Jan. 21, 1965: "Upon my arrival 
home the first thing on my agenda is 
the deposit I promised you. Enclosed 
you will find a check payable to the 
Continental National Bank in the 
amount of 550,000." 

Korth evidently felt free to use the 
Sequoia to entertain bankers. On Aug. 


Navy Probe Studies 

nns has invited 15 companies to bid on 

probes using Terrier-boosted two-stage 
solid rockets as launch vehicles. 

The project, called Sea Star, involves 
launch of small reconnaissance, weather, 
ferret and communications payloads to 
altitudes of 700 mi. I -lunching ship and 
other ships in tile area would then read 

Companies invited to bid on the first 
phase - program definition — arc Avco, 
Bcndix, Ling-Temco-Vought, Central 
Dynamics, General Electric, Goodyear, 
Hughes. Martin. North American. Ray- 
theon, Republic. Space Technology Lab- 
oratories and Radio Corp. of America. 
Navy plans to select two companies in 

to select a single manufacturer for^hc 
project next July. 


15, 1962 lie wrote Holmstrom that it 
would be "nice" to entertain his friends 
from Continental on the yacht, and also 
the bank's “extra good customers." 

• Neiman-Marcus account. Leon Jor- 
dan, vice president and comptroller of 
Continental, wrote Korth on Sept. 14, 
1962: "I note on today’s new account 
list that you have secured a 525,000 
account from Neiman-Marcus for us 
and only a few days ago another $25,- 

000 savings account the name of which 

1 don’t recall at the moment but suf- 
fice it to say that this is probably more 
business than the people who are pri- 
marily responsible for new business have 
gotten in the past 2 or 5 months . . ." 
On Sept. 15. 1962, Korth wrote Stan- 
ley Marcus: "I am of course appreciate 
(sic) of your favoring my former con- 



Eleet, assistant vice president of Con- 
tinental, Mar. 19, 1962, asked Korth 
for "first-hand information” about the 
Navy's intention to purchase Laguna 
Shores, a Wherry housing project in 
Corpus Christi, Tex. On Mar. 21, 
1962. Korth replied: "I have advised 
Jim Wright that the Navy proposes to 
purchase this project and has recom- 
mended such purpose (sic) to the De- 
partment of Defense. A decision by the 
Department of Defense has not yet 
been passed on to me . . Rep. James 
C. Wright, Jr. (D.) represents the Ft. 
Worth area. 

• Opposition to new banks. Fred Hol- 
land, president of the Merchants and 
Planters National Bank of Sherman, 
Tex., wrote Korth on Nov. 7, 1962, that 
a grotip was trying to get a national 
charter for a rival bank nearby in Gray- 
son County. "We must have assistance 
from friends like you if we are to ef- 
fectively oppose this application,” Hol- 
land wrote. "I have assured Gus that 
if we are successful in our efforts that 


we shall certainly make it worthwhile to 
his bank . . ." Korth responded Nov. 9, 
1962, that "I shall do everything 1 can 
consistently to assist you in blocking 
what 1 consider an improper applica- 
tion. I will discuss this matter with the 
proper people . . .” 

John Q. McAdams, president of the 
Winters State Bank in Winters. Tex.. 
June 29, 1965, wrote Korth: “Want to 
thank you as sincerely as I know for the 
assistance vou gave in defeating an ap- 
plication for a national bank in our 
town. ... If the opportunity is ever 
presented for me to show my apprecia- 
tion for this favor, it shall be my inten- 
tion to trv with determination. . . .” 
Earlier, on Apr. 29, 1965, Holmstrom 
notified Korth that McAdams "has in- 
creased his account with us substan- 
tially, and I am convinced now that if 
the application for the national charter 
at Winters could be declined, we would 
probably get all of his business. Thought 
you might be interested in having this 
information. . . 


Project Forecast Studies 

Los Angeles— Some study areas of 
USAF's Project Forecast (AW Sept. 9, 
p. 28) have been reopened for further 

here of Defense Secretarv Robert S. 
McNamara and Under Secretarv of the 
Air Force Brockway McMillan by Space 
Svstems Div. and Aerospace Corp. per- 
sound. 

Some Project Forecast participants— 
military and civilian— who were released 

plctcd, have been recalled for the re- 
opened study areas. Approximately 100 
planners are engaged in reassessing pre- 
suggestion's by McNamara and McMil- 
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Technical, Ethical Study Slows AF Comsat 


Washington— Selection of a contractor for the military communications 
satellite system has been delayed by Defense Secretary Robert S. McNamara 
until he assures himself that the choice will not be questioned on either 
technical or ethical grounds, or that a civilian communications satellite system 
cannot do the military task. 

The satellite is called MACS, for military medium altitude communications 
satellite. A source selection board composed of Air Force Space Systems Div. 
and Aerospace Corp. representatives recommended two months ago that the 
team of Pliilco and Space Technology Laboratories receive the award. The 
board selected this team over the General Electric-Motorola team. 


McNamara has delayed his decision 
primarily because of the extended ab- 
sence of Dr. Joseph V. Charvk, presi- 
dent of the Communications Satellite 
Corp. McNamara asked Charyk if a 
commercial satellite would be suitable 
for military use, and when it can be 
put into operation. Presumably, lie is 
awaiting a reply before announcing the 
winner, probably early next month. 

From the standpoint of possible con- 
flict of interest, McNamara and his staff 
arc checking and evaluating the Philco 
proposal to assure that it can withstand 
the closest public and congressional 
scrutiny. Philco is now a subsidiary' of 
Ford Motor Co., and McNamara 
formerly was president of Ford. 

Air Force officials close to the project 
feel it can withstand inquiry, and that 
the Communications Satellite Corp. 



will report that a commercial satellite 
cannot meet military requirements, ex- 
cept for routine transmissions. They 
base this conclusion on the following 
military' requirements, which will not 
be included in the commercial system: 

• Jam-resistant voice and teletype chan- 

• Provision for transmitting signals for 
special applications, such as television 
and facsimile. 

• Protection against attack and high 
radiation. 

• Transmission and reception in both 
UHF and microwave bands. 

• Provision for air and ground-trans- 
portable stations. 

One of the major differences between 
the two systems is in stations. Com- 
mercial system, designed for high capac- 
ity communications, will use high power 
and large antennas, and will be built 
on foreign soil after diplomatic nego- 
tiations. System probably will take three 
years to put into operation after devel- 
opment is started. A more austere mili- 
tary satellite system could be developed 
in 18 months, spokesmen say. 

Defense Dept, is expected to use the 
commercial system for routine, high- 
densitv messages. 

MACS satellites will be considerably 
smaller than Advent-type communica- 
tions satellite concepts, and will be 
launched into medium-altitude (5,000- 
mi.) orbits. 

Gravity gradient stab'.ization may 
eventually be used in the MACS satel- 
lites. This system, consisting of a long 
retractable boom, a fine wire coil and a 
weight at the end of the coil, keeps the 
satellite in one position in relation to a 
line through the center of the earth so 
that antenna radiation patterns will be 
pointed for maximum effectiveness. The 
satellite is first erected over the mag- 
netic pole by magnetic means, then the 
boom, coil and weight are deployed. 

Gravity gradient stabilization was de- 
veloped by the Applied Phy sics Labora- 
tory of the Johns Hopkins Univcrsitv 
for use in the Navy's Transit naviga- 
tional satellite system. It failed to de- 
ploy in one developmental satellite but 
succeeded in another (AW July 29, p. 
25). Although the principle has been 


demonstrated in low-altitude applica- 
tions, the medium-altitude application 
will require some modification because 
of the lowered gravity force at 5,000 mi. 

Defense Dept, officials want to use 
the system as soon as possible in MACS. 
It has not yet been determined whether 
a separate developmental launch will be 
tried first or whether it will be tried with 
the MACS satellites themselves. If the 
first plan is used the MACS will be 
spin-stabilized (AW Sept. 2, p. 40). 

The Fiscal 1964 military budget re- 
quest for MACS was a subject of con- 
siderable negotiation between Mc- 
Namara and Congress. Appropriations 
committees were hard to convince that 
the project was necessary. 

Sources have said that the figure now 
stands at S99 million for Fiscal 1964. 
To this will be added the money left 
from the cancellation of Advent. Some 
hardware in the form of Advent ground 
stations could be used in MACS. 

NASA Budget May 
Reach $5.3 Billion 

Washington— Final congressional ap- 
proval of a Fiscal 1964 appropriation for 
the National Aeronautics and Space 
Administration is still two weeks or 
more away, and the agency now appears 
certain to get S5.2-S5.5 billion of the 
S5.55 billion authorized earlier this year. 

NASA Administrator James E. Webb 
and other top agency officials appeared 
before the Senate Appropriations sub- 
committee on independent offices Oct. 
18 (AW Oct. 21, p. 28) and urged the 
Senate to restore all of the 5250 million 
the House cut from the S5.5-billion 
authorization (AW Oct. 14, p. 57). 

"We have overcome the Soviet lead 
sufficiently to permit us to negotiate 
space matters from a position of 
strength [and] the main question which 
faces this committee and the nation is 
whether we will maintain this effort." 
Webb told the subcommittee. 

Webb indicated that the agency 
probably will ask for a supplemental 
Fiscal 1964 appropriation early next 
year and said the Administration would 
request a 55.7 billion Fiscal 1965 NASA 
budget. The original NASA budget re- 
quest for Fiscal 1964 was 55.72 billion. 
The NASA administrator advised the 
subcommittee that NASA spending 
would level off after Fiscal 1965, "unless 
the nation decides that the national 
interest requires . . . new programs not 

Webb also conceded that the first 
unmanned flight of the Gemini two- 
man spacecraft, which had been sched- 
uled for mid-December, will not occur 
until January (AW Oct. 21, p. 29). 
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Big Lift Tests Army, USAF Flexibilities 


Rhein-Main Air Basc-Dcspitc inter- 
mittent clashes with uncertainties of 
European weather, USAF and the Army 
tested their fast reaction capabilities to 
reinforce from afar during last week's 
Operation Big Lift. It included an air 
shuttle of a full armored division and 
supporting tactical fighter aircraft from 
American bases to France and Germany 
in a 72-hr. period. 

The move, however, also raised new 
political qualms in Western Europe as 
to U. S. intentions and its willingness 
to help defend the continent in the 
event of direct attack from the Soviet 
Union which docs not immediately in- 
volve the U. S. (AW Sept. 30, p.'25). 

Boeing C-135 turbojet, Lockheed 
C-130 turboprop and Douglas C-118 
and C-124 piston aircraft carried across 
the Atlantic a total of 234 missions with 
15,278 troops from the 2nd Armored 
Division and 498.2 tons of cargo. 

The announced objective of Big Lift, 
largest coordinated transatlantic test to 
date for MATS, Army and the Tactical 
Air Command’s Composite Air Strike 
Force (CASF), was to demonstrate the 


U. S. to Europeans, particularly West 
Germany. 

It represented a possible prelude to 
the withdrawal of a substantial number 
of American tactical air and ground 
units from the continent. 

Withdrawal of some troops, possibly 
as many as three divisions, is favored by 
many in the U.S. and was recommended 
in August by a subcommittee of the 
House of Representatives’ Armed Serv- 
ices Committee should Big Lift prove 
successful. 

U. S. officials, however, have been 
reluctant to verify rumors here that such 
a withdrawal may be one result of Big 
Lift. Their stand, in perspective, has 
reinforced opinion that it will, particu- 
larly among those who side with French 
President Charles dc Gaulle's belief 
that the U. S. will not— and could not 
afford to-become involved in a nuclear 
exchange with the Soviet Union unless 
it was subjected to direct attack. 

Proponents of this belief view loss of 
any U. S. servicemen as further substan- 
tiation of their opinion. 


with U. S. defense industry, was height- 
ened by reticence of top American offi- 
cials here to witness Big Lift and to add 
prestige of their positions to the effort. 

Air Force Secretary Eugene Zuckert, 
arriving here in advance of the first air- 
lift aircraft, largely sidestepped the is- 
sue during a planeside press conference. 
He declined to discuss any possible 
Army reductions, but said that the U.S. 
hopes to reduce costs of supporting 
forces abroad. He said the USAF plans 
"only minor readjustments.” 

Any such reductions could portend 
a cut in West German purchases of 
American military equipment. Those 
are now based at least in part upon 
negotiated willingness to help support 
U.S. defense expenditures in Germany 
as well as upon quality of items avail- 
able in relation to those which could 
be purchased elsewhere, sometimes at 
substantially lower cost. 

Tactically or strategically, the air- 
lift portion of the three-day exercise, 
which began Oct. 22, presented MATS 
and TAC officials with a major test of 
capabilities. 

The airlift highlighted continued de- 
pendence of the U. S. on piston-engine 
aircraft for a major portion of heavy 
air mobility requirements— approxi- 
mately half the personnel flown over- 
seas in Exercise Big Lift went by 
Douglas C-124 Globemasters. 

Although MATS, prior to the exer- 
cise, had put pressure on its units to 
increase aircraft readiness rates, only 
23 Boeing C-135 Stratolifters, plus 
three spares, representing better than 
half the available airplanes, were used. 
They were the only transports that 
made two trips in the massive ferry- 
ing exercise. 

Air Force and Amiy observers in 
Texas during the airlift commented 
that Big Lift was a jet-age concept 
geared to the pace of a piston-engine 
fleet. 

Big Lift was to enable Department 
of Defense planners to evaluate: 

• U. S. capability for rapid, mass-move- 
ment reinforcement of NATO forces 
and subsequent, prompt commitment 
of these forces to the battlefield. 

• Ability to link-up a major U. S.-bascd 
land force with combat materiel pre- 
viously positioned overseas and ready 
for use. 

Ground and air aspects of Big Lift 
meshed smoothly within the time limits 
imposed as a result of intensive prepara- 
tions. The operation was not consid- 
ered as simulating a “no-notice" war 
emergency condition. 

Preparation officially started with 
notification Oct. 14 that the operation 
would start Oct. 22. Participants ad- 
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mitted that they had some prior "grape- 
vine" knowledge of the exercise and 
were able to do some planning. 

MATS airlifted the entire personnel 
of the 2nd Armored Division, stationed 
here with its 13,336 troops and 153 
tons of battle equipment. Another 
1,628 troops and 11 tons of equipment 
of supporting Army units, and 394 air- 
men and 340 tons for CASF. 

They had to arrive in Europe "within 
72 hours," to participate in a NATO 
maneuver against an "aggressor" force, 
the 3rd Armored Division. CASF, in 
addition to airlifting personnel and 
equipment, also moved approximately 
120 fighter and reconnaissance aircraft 
overseas. Air refueling support for two 
squadrons of F-lOOs was provided by 
43 Boeing KC-135 jet tankers from 
the Strategic Air Command. 

All heavy equipment of the 2nd 
Armored Division and supporting Army 
elements was pre-positioned in Ger- 
many. drawn from existing stocks. To 
speed utilization of that equipment, 
MATS moved some 500 division per- 
sonnel overseas several days ahead of 
the troop movement. The advance 
echelon was responsible for cheeking 
out and readying the division's bor- 
rowed equipment for movement into 
the maneuver area. 

MATS utilized a mixed fleet of 202 
prime aircraft, plus 29 backup planes, 
to provide 232 sorties from the U.S. 
to handle the mass troop movement. 
The actual airlift, using a dozen load- 
ing bases in the U.S. and eight off- 
loading points in Germany and France, 
was accomplished in 63 lir.-well with- 
in the target schedule the Army re- 
quested. The Boeing C-l 35s beat their 
own schedule bv approximately two 
hours. 

MATS’ fleet consisted of 96 Douglas 
C-124 Globemasters, each carrying 80 
passengers, 30 Lockheed C-130 Her- 
cules, each carrying 60 passengers, 35 
Douglas C-118 Liftmasters, each earn- 
ing s/ passengers. 23 Boeing C-135 
Stratolifters, each carrying 73 passen- 
gers. and 18 Douglas C-133 Cargo- 
masters, carrying 29 tons of cargo. 

This fleet, along with backup air- 
craft. took 355 air crews, for a total 
of 2,999 flight personnel. 

Transport units participating came 
from McGuire AFB. N. J., Charleston 
AFB, S. C-, Dover AFB, Del., Mc- 
Chord AFB, Wash., Travis AFB, Calif., 
and Hickam AFB, Hawaii. 

TAC aircraft included three fighter 
squadrons— two F-100 units and one of 
F-105s. It also had a reconnaissance 
package of eight RF-lOls and six RB- 
66s. Three squadrons of supporting 
C-l 30s also were used. CASF began 
deploying from home bases to staging 
areas two days before leaving for Europe. 

In addition, 41 SAC KC-135 jet 
tankers accompanied TAC aircraft on 


the non-stop, high-flv missions to pro- 
vide in-flight refueling as needed— four 
each in case of F-lOOs. 

Test of MATS' flexibility and its 
contention that such a maneuver could 
be executed with minimum warning at 

At 6 a.m. the second day, rolling fog 
moved into Rhein-Main. It cut off all 
traffic for 4i hr. Twelve aircraft al- 
ready had arrived, each with an average 
of 73 troops and duffle bags. 

Of the five aircraft that arrived dur- 
ing the fog, four were diverted to Ram- 
stein Air Base in Germany, li hr. away 
by surface transport; the fifth went to 
Mildcnhall, England. 

MATS used a minimum of on-base 
facilities at each station. It had flown 
in the required servicing personnel and 
spares in advance. 

One problem was how to operate out 
of a “bare base" facility with only ramp 
space and runways available. That 


meant setting up a complete mainte- 
nance and fueling operation with per- 
sonnel working out of tents. 

A bare base was operated by the 62nd 
Troop Carrier Wing airlift control force 
which had flown in 200,000 lb. of 
equipment in the three days before the 
operation started. 

A highlight of the operation was the 
installation of 50,000-gal. flexible bag 
fuel tanks which had been airlifted. 
They were capable of fueling a C-124 
at the rate of 500-600 gpm. or three 
C-124s at 300 gpm. 

Ground crews had time to prepare 
for aircraft and thereby speed mainte- 
nance after landing because all arrivals 
contacted their bases when 150 mi. 
away to report requirements. 

Deployment of forces back to the 
U.S. will be at a more leisurely pace, 
with the main body of troops returning 
before Thanksgiving and rear elements 
before Christmas. 
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German Vote Breaks Transall Budget Block 

important German credits for the Franco-German common transport project, the 
Nord-Aviation C-160 Transall, and voted approval. 

The West German Bundestag recently voted, 14-12, to hold up Transall credits 
in the 1964 budget until a new evaluation on the Lockheed C-130 Hercules could 
be made. The government, which already has pumped financing into the prototype 
and pre-production stages of the Transall project, is slated to buy up to 200 aircraft. 
The French plan to order 50 (AW June 10, p. 78). 

Obviously, if the Germans cut back their Transall investment it will have consider- 
able financial repercussions on the project. Two Transall prototypes already are flying 
and a third, built by Hamburger Flugreugbau, is to fly at Hamburg in December. Six 

P French officials privately argue that it makes little sense to compare the Transall 
with the Lockheed Hercules, since the two aircraft are considerably different in size. 
The West Germans, however, claim it isn't a question of comparing the two aircraft 
but rather of determining if West Germany needs a larger military transport such as 
the Hercules. Some Germans also argue that the 1966 operational dates for the 
Transall require a stop-gap transport program. 

In the unexpected reversal, the West German government apparently now has 
cleared the way for the Transall program to enter production stage. Of the first 160 
aircraft planned initially. West Germans will receive 110 and the French will get 50. 
No decision has been made on how each government will share in production. 


STL May Make $1 -Million Bonus 
On Vela Hotel Incentive Contract 


Space Technology Laboratories can 
make a profit as high as S2 million or 
as little as $77,000 on the Vela Hotel 
space nuclear detection program, de- 
pending on bonuses or penalties the 
company can earn through satellite per- 
formance. 

First two satellites in the Vela Hotel 
series were orbited in a single launch 
from Cape Canaveral Oct. 16 (AW Oct. 
21, p. 30). Air Force says both are 
functioning normally, as is a piggv-back 
pavload, tetrahedral research satellite 4 
(TRS-4). 

One Vela Hotel satellite has an orbit 
ranging from 72,000-61,700 mi„ with a 
period of 106 hr. 48 min. The other has 
an orbit of 72,600-62,300 mi„ with a 
108 hr. 6 min. period. TRS-4 orbit 
ranges from 64.300 mi. to 136 mi. The 
TRS-4 satellite has a period of 38 hr. 49 

Cost-plus-incentive-fce contract held 
by STL is the first sizable government 
award that can both penalize and reward 
performance of satellites. 

STL’s contract with Advanced Re- 
search Projects Agency is for production 
of a prototype Vela Hotel payload and 
10 flight satellites for $13.9 million. 
Normal fee for the contract is 7.75%, 
or $1,077,000, which can be increased 
to as much as 14.5%, or cut to 0.5%, 
depending on performance. 

Rewards and penalties specified in the 
contract include: 

• Incentive of $25,000 for a successful 
168-hr. continuous-run reliability test 
prior to customer delivery on the first 


attempt. No incentive is awarded if 
more than one try is required. However, 
a penalty of $20,000 is levied if the 
third try is unsuccessful. STL is believed 
to have successfully completed the 1 68- 
hr. test with its first two spacecraft to 
achieve a total incentive award of $50,- 
000 . 

• F.arly demonstration incentive fee of 
$125,000 for successful spin-up, separa- 
tion and injection into final orbit of the 
two spacecraft. STL has qualified for 
this reward. 

• Controllable error penalty- of SI 0,000 
for inefficient launch operations. This 
clause does not have a corresponding 
incentive fee but STL was not penalized 
since the twin satellites were launched 
within requirements in the STL-ARPA 

• Reward as high as SI 00,000 for per- 
formance in orbit if both satellites oper- 
ate successfully for ISO days. Total 
penalty in the event of unsuccessful 
operation could be as much as $20,000, 
effective from time of launch up to 
60 days. From the 61st to the 120th 
day neither penalty nor incentive is 
awarded. From the 121st to the 180th 
day, incentive award is pro-rated on the 
number of successful days of operation, 
with a maximum of SI 00,000 possible. 
For the projected second, fourth and 
fifth launches, the contract calls for a 
$60,000-$60,000 split between incentive 
and penalty. 

Incentive award in the third launch 
is only $20,000, while the penalty is 
$100,000. 


NASA Plans New Look 
At Electronics Center 

Washington— National Aeronautics 
and Space Administration has named a 
five-man committee to take another 
survey of potential sites for its con- 
troversial Electronics Research Center, 
but the industry consensus is that 
the space agency will again favor the 
Boston area. 

NASA and the Administration were 
criticized for siting the proposed center 
in Boston because Congress considered 
it a political plum resulting from the 
election of the President's brother, Sen. 
Edward M. Kennedy (D.-Mass.). Con- 
sequently, in authorizing NASA's bud- 
get. both House and Senate required 
NASA to make a formal report on site 
criteria, and then to make another sur- 
vey of potential locations. 

The survey committee will make its 
recommendations to James E. Webb, 
NASA administrator, who will report 
to Congress. 

Major criteria in the selection will 
include competence of graduate schools 
in area universities, number and quality 
of industrial electronic research labora- 
tories and availability of qualified scien- 
tists and engineers. 

In addition to Boston, NASA’s orig- 
inal choice for the center, major con- 
tenders are expected to include the Chi- 
cago area, which has relatively few 
NASA contracts; California, both Los 
Angeles and the Bay Area, and possibly 
even Washington, D. C„ and Florida. 

The five-man committee includes 
Francis B. Smith, chairman, chief of 
instrument research division at Langley 
Research Center; Wendell H. Pigman, 
NASA Headquarters; Dr. G. Allan 
Smith, chief of guidance and control 
systems branch at Antes Research 
Center: Dr. B. Richard Teare, Jr., dean 
of engineering and science. Carnegie 
Institute of Technology, and C. R. 
Morrison, director of program support 
and advanced systems. NASA office of 
tracking and data acquisition. The 
committee report will include a general 
evaluation of the economic impact the 
research center would have on the area 
in which it is located. 

The space agency says it will give kev 
public officials an opportunity to pre- 
sent additional data for consideration 
“at an appropriate time." Where prac- 
tical, this data should be submitted in 
writing to the NASA administrator. 

The final report to Congress by- 
Webb is to detail the reasons for the 
choice of the geographic location recom- 
mended as well as the nature of the 
research center itself. The House and 
Senate committees then will have 45 
days in which to review the study and 
indicate any objections. 
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Industry Studies NASA Procurement List 


Cape Canaveral— National Aeronautics and Space Administration will 
develop a qualified products list of components and subsystems for launch 
vehicles, spacecraft and ground equipment and probably will direct prime 
contractors to seek subcontractors from this competitive list in future procure- 

The impetus for a formal parts-prequalification program stems largely from 
a recent controversy over the subcontracting of Saturn 5 telemetry systems. 

The feeling in NASA seems to be that 
much of this controversy could have 


been avoided if such a qualified parts list 
—open to any manufacturer who wanted 
to gain a position on the list— had been 
available. 

Ernest W. Brackett, director of pro- 
curement for the agency, told Aviation 
Week & Space Technology that his 
office is studying the policy and proce- 
dures required for such a list “so that 
we can treat all companies fairly." 

Pre-qualifying of common parts before 
their actual requirement in any new sys- 
tem is not original with NASA. The 
Dept, of Defense has had such a pro- 
gram for more than 10 years. Like the 
DOD program, the NASA list will be 
open to any manufacturer who sub- 
mits random samples of his product for 
independent tests. If the part meets 
what promise to be stiff NASA specifi- 
cations, it will be included on the list. 

Whether the testing will be done by 
NASA or outside by independent test 
laboratories— both methods are used by 
the DOD-is undecided, Brackett said. 
To run the test program within NASA 
would require considerably more man- 
power, he said. The implication was 
that NASA might test outside. 

Preliminary discussions about the 
list in NASA headquarters have cen- 
tered around the carefully planned, 
step-by-step evolution of the list. The 
1 1 NASA centers probably will be asked 
sometime within the next several 
months to identify the most common 
and most critical parts in their pro- 
grams and to recommend both test 
specifications and procedures. Next 
year, NASA may advise industry of the 
parts in which it is interested and the 
list will be started with those selected 

tK list will be built up gradually. 
Brackett stressed that a listing will be 
won or lost by a part’s performance un- 
der test and not by its manufacturer's 
name. Qualifying parts in advance of 
their incorporation into a system is said 
to save both time and money. It also 
provides higher reliability by starting 
the development cycle with proven 

Industry has mixed feelings about 
NASA's qualified products list. It wel- 
comes the competitive aspects of the 


list and the opportunity to demonstrate 
the excellence of its products. 

But sources feel the list forces them 
to do two “selling" jobs— first, through 
the test program, to NASA, and then, 
having gained a place on the list for the 
part, to different prime contractors. 

The Saturn telemetry controversy be- 
gan last Feb. 1, when a letter from 
NASA's Marshall Space Flight Center 
at Huntsville, Ala., was sent to the 
Boeing Co., North American Aviation, 
Inc., and Douglas Aircraft Co., prime 
contractors respectively for the S-1C 
booster, S-2 second stage and S-4B third 
stage of the Saturn 5 launch vehicle. 

The letter was signed by Oswald 
Lange, director of what was then the 
Saturn systems office. It noted that 
recent meetings with the three firms 
had indicated the need "for policy di- 
rection concerning the standardization 
of telemetry equipment." 

It set the’ following guidelines for all 
stage manufacturers to follow: 

• All three companies would be required 
to use telemetry equipment identified 
in late 1962 by the instrumentation 
branch of the center’s astrionics divi- 


ion. This equipment was said to be 
vital to the over-all compatibility of the 
telemetry systems carried aboard the 
Saturn 5. 

• Procurement of telemetry equipment 
would take two forms— either directed 
or routine purchases. The documenta- 
tion for "directed buy” parts would 
include a list of "approved vendors" for 
each item (see box, p. 30). Prime con- 
tractors would seek the needed equip- 
ment from the two or three approved 
vendors. Documentation accompanying 
the “routine purchase” components 
would be as detailed, but would not 
include a list of approved sources. 
Prime contractors could solicit what- 
ever telemetry firms they chose for these 
items, so long as they met IRIG 
(Inter-Range Instrumentation Group) 
performance specifications. 

The letter emphasized that responsi- 
bility for control of the over-all launch 
vehicle’s telemetry systems would be 
Marshall’s. It closed with the statement 
that the approved sources list was in 
final preparation and would be mailed 
to the three stage manufacturers soon. 

The letter caused problems almost 
immediately. North American’s Space 
and Infonnation Systems Div., which is 
building the S-2 at Seal Beach, Calif., 
had begun some preliminary work on 
the telemetry system's design before 
the letter arrived. It was "talking” with 
some regular vendors, the company 
said. One of these was Soncx, Inc., a 
small eastern manufacturer of FM-FM 
subcarrier oscillators. 

Boeing, North American and Douglas 
were aware of the list's existence and 


Apollo Parts Interchangeability Sought 

Houston— Maximum interchangeability of Lunar Excursion Module (LEM) guid- 

thc Apollo command and service modules, is goal sought by National Aeronautics 
and Space Administration in its negotiations with five contractors selected to handle 
the LEM program. ^ ^ ^ ^ 

Manned Spacecraft Center here will manage development and fabrication oMlic 
contractors selected by NASA for negotiation on the estimated $60 million LEM 

AC Spark Ping. Milwaukee. Wis., the inertial measuring unit, including its preci- 
sion gvros. navigation base, power and servo assembly, and coupling display unit. 
AC Spark Plug will also assemble and test the complete system. 

Kollsman Instruments, New York, the scanning telescope, map and visual display 

Raytheon Missile & Space Div., Sudbury, Mass., the on-board computer. 

Sperry Gyroscope. Great Neck. N.Y., the pulse integrating pendulum acceleroin- 

Massachusetts Institute of Technology’s instrumentation laboratory, Cambridge, 
Mass., will direct over all development of the system. Grumman Aircraft Engineering 
Corp.. which is building the LEM, will be responsible for integrating the system into 
the vehicle. 
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New Astronauts Chosen for Manned Spacecraft Programs 

New astronauts chosen by National Aeronautics and Space Administration bring the total number assigned to manned space flight pro- 
grams to 30. 'Hie new group includes (seated, from left) Maj. Edwin E. Aldrin. Jr., USAF; Capt. William A. Anders. USAF; 
Capt. Charles A. Bassett II, USAF; Lt. Alan L. Bean, USN; l.t. Eugene A. Cernan, USN, and Lt. Roger B. Chaffee, USN. Stand- 
ing, from left, are Capt. Michael Collins, USAF; R. Walter Cunningham, civilian; Capt. Donn F. Eisclc. USAF; Capt. Theodore C. 
Freeman, USAF; Lt. Cdr. Richard F. Gordon, Jr., USN; Russell L. Schwcickart, civilian; Capt. David R. Scott, USAF, and Capt. 
Clifton C. Williams, Jr.. USMC. 


knew generally which items it con- 
tained. North American did not think 
that the list penetrated down to the 
level of certain small components, such 
as FM-FM subcarrier oscillators. Mar- 
shall, however, said the list included 
such parts. As a result. North American 
reportedly broke off discussions with 
several vendors. 

An oscillator manufacturer protested 
that the Lange letter and the then- 
unpublished list of "approved vendors" 
represented an unfair intrusion on the 
part of the space agency into normal 
subcontracting levels and that it had 
lost out on a contract as a result. 

Apparently this firm was joined by at 
least one other in protesting the letter 
and list, because Walter L. Linglc, 


assistant to Dr. Robert C. Seamans, 
NASA associate administrator, said 
NASA headquarters learned of the 
situation and looked into it "when we 
started to receive complaints.” 

A second letter, issued about the 
middle of March, 1963. was signed by 
Wilbur Davis, assistant director for 
procurement at Marshall. It rescinded 
the Lange letter. 

Tire Davis letter stated the center’s 
position this way: It has been deter- 
mined that it would be in the best 
interests of the Saturn 5 program to 
make use of specific items of telemetry 
equipment from a list of Marshall Space 
Flight Center-approved sources so that 
the system of each stage will be com- 
patible with the systems of other stages. 


In keeping with this goal of com- 
patibility, the Davis letter continued, 
the three stage prime contractors were 
directed to use sources on the list — 
“whenever practical.” 

Industry observers consider this 
phrase to be the critical element in 
Davis' letter, because it negates the 
"directed buy” phrase in Lange's letter 
and admits the directive character of 
that letter. Marshall, admitting that the 
Lange letter contained some unfortu- 
nate phraseology, insisted that both 
letters were meant to be advisories. 

Linglc. however, admitted that NASA 
headquarters considered the first letter 
a directive and the prime contractors 
are reported to have construed it as 

Accompanying the Davis letter was 
the list of approved vendors and equip- 
ment, which the Lange letter had said 
would be forthcoming. Boeing. North 
American and Douglas were told: 

"Use of these sources should lessen 
your design and test efforts in the de- 
velopment of a stage telemetry system, 
because these finns have done extensive 
design and test work on telemetry 
equipment used by the Marshall Space 
Flight Center on the Saturn 1 pro- 

The list has caused resentment and 
pessimism among the manv telemetry 
manufacturers excluded from it. The 
great majority of such finns queried by 
Aviation Week & Space Technology 
for their reaction were unaware of its 
existence. Some, especially those who 
have dealt with a particular prime con- 
tractor for some time, found out about 
the letter when they began researching 


Critical Telemetry Items Cited 

Cape Canaveral— These arc the items of telemetry equipment judged to be critical 
with respect to compatibility by the Marshall Space Flight Center and the seven 
firms recommended by Marshall to Boeing. North American and Douglas as "ap- 
proved vendors" for this equipment: 

• Telemetry calibrator— Avco Corp., Cincinnati. Ohio; Broun Engineering Co., 
Huntsville, Ala.; Chrysler Corp., Space Div.. Huntsville, Ala. 

• Single sidcband/FM airborne equipment— Avco, Ortronix, Inc., Orlando, Fla.; 
and Spacecraft, Inc., Huntsville. Ala. 

• Single sidcband/FM ground portion, double modulation— Avco; Dynatronics, 
Inc., Orlando, Fla.; Lcnkurt Electric Co., San Carlos. Calif. 

• 270-channel time division multiplexer, main packagc-Avco and Broun. 

• 270-channel time division multiplexer, remote and high level— Avco and Brown. 

• 270-channel time division multiplexer, remote and low level— Avco and Brown. 

• Pulse code modulated/digital data acquisition system (PCM/DDAS), airborne— 
Avco and Brown. 

• PCM/DDAS, ground— Brown and Chrysler. 

• Remote digital multiplexer— Brown, Chrysler and Spacecraft. 

• On-board and ground FM-FM telemetry' transmitter— Avco; Brown and Chrysler. 


AVIATION WEEK & SPACE TECHNOLOGY, October 28, 1963 


Telemetry Production Bid Deadlines 

Cape Canaveral— National Aeronautics and Space Administration expects the 
specifications for the following major telemetry equipment of each stage of the 
Saturn 3 launch vehicle to be ready for competitive production bids by these dates: 

• Airborne calibrator— Dec. 1, 1963 and Feb. 1, 1964. 

• Airborne vibration multiplcxcr-jan. 1, 1964. 

• Power amplifier— Apr. 1, 1964. 

• FM-FM (frequency-modulated) transmitter— June 1, 1964. 

• 270-channcl time division multiplexer:— Apr. 1, 1964. 

• Single sideband FM-FM transmittcr-Oct. 1, 1964. 

• Pulse code modulated/digital data acquisition system— Jan. 1. 1965. 

There is considerable concern among telemetry companies, however, that the 
bulk of these contracts will go to seven firms recommended by NASA’s Marshall 
Space Flight Center. Some of these seven firms already have been taken on by 
the primes to help in the detailed design phase of the stage systems’ development. 
Indications arc that they will be retained for the later production phase. 

Marshall estimates that the Saturn 5 telemetry procurement will cost about 
S25 million for airborne equipment (excluding auxiliary items such as antennas, 
matching networks, power sources and distributors) and another $24 million for 
ground and test equipment. 


the requirements of a stage's system. 

All these excluded firms feel that the 
list— regardless of how it is presented by 
the Marshall Center— places them at a 
competitive disadvantage if only be- 
cause of the psychological impact it has 
on the prime contractors in choosing 
subcontractors. 

Harry H. Gorman and Otto A. 
Hoberg, respectively the deputy director 
for administration and chief of the in- 
strumentation branch at Marshall, in- 
sist that the list is only advisory. 

Marshall asked only that Boeing, 
North American and Douglas include 
the seven firms among those to be so- 
licited for bids, they said. Gorman and 
Hoberg also said that the finns on the 
list were recommended only for the de- 
velopment phase of a stage's telemetry 
system. The primes are free to seek 
other sources either for this or for quan- 
tity production, they added. 

Unlisted telemetry firms find these 
statements less than reassuring. As one 
put it: "Nine times out of ten. the firm 
which gets the R&D contract also gets 
the production contract.” 

Manufacturers also noted that in past 
competitions the bid request almost in- 
variably has stipulated that initial hard- 
ware deliveries be made 60 to 90 days 
after a contract award. 

No matter how detailed the drawings 
and specifications arc, they feel, it is 
almost impossible for a firm which starts 
out cold to meet that deadline. 

There also is a feeling among telem- 
etry companies that the Lange letter re- 
vealed Marshall’s true desires and the 
three prime contractors are not likely 
to ignore it. 

Boeing, North American and Douglas 
were guarded in their comments about 
the procurement prospects of the situa- 
tion-in itself an indication that indus- 
try’s fears are not entirely groundless. 


One source said that his company 
"probably will stick with” whatever 
firms are selected for the development 
phase. Another prime said that "for 
schedule reasons," his company un- 
doubtedly will continue with those 
telemetry vendors selected for the de- 
velopment phase. 

So far, Boeing has only one telemetry 
vendor under contract, the Brown Engi- 
neering Co., for the ground-based por- 
tion of the pulse-eode-modulated/ 
digital data acquisition system (PCM 
DDAS). Brown was one of two finns 
listed by Marshall for this equipment. 
North American has five telemetry ven- 
dors now for the S-2, but four of the five 
are providing such equipment as anten- 
nas, power dividers and radio-frequency 
couplers. The fifth. Spacecraft, Inc., is 
under contract to provide a single-side- 
band multiplexer and is one of three 
firms listed by Marshall as an approved 
source for this particular equipment. 

Gorman and Hoberg said that the list 
of recommended vendors is justified be- 


cause of the money and technical effort 
invested by the Marshall center in the 
research and development of telemetry 
components over the last several years. 
If Marshall issued only the specifica- 
tions of the equipment, Hoberg said, in- 
dustry would have to embark on a re- 
search and development program which 
would duplicate practically all of the 
center's in-house work to date, would 
take considerably more time in devel- 
opment and increase significantly the 
total cost to the government. 

Another compelling reason for mak- 
ing maximum use of the knowledge and 
experience gained by the Huntsville 
laboratories, Hoberg said, is the fact 
that there will be only three research 
and development flight tests of the 
Saturn 5 launch vehicle, according to 
present plans. Hoberg said that NASA 
cannot afford to lose more than a frac- 
tion of one percent of the data to be 
telemetered back on the performance 
of each of these vehicles. To preclude 
data losses through equipment failure, 
interference or incompatibility, the cen- 
ter has striven to develop reliable equip- 
ment which operates in harmony with 
other similar equipment. Now, Hoberg 
said, the center wants to see this hard- 
ware used. Firms which Marshall recom- 
mended to Boeing, North American and 
Douglas have all supported the center 
under contract, according to Hoberg, in 
the "design and development, lab test- 
ing and verification, building of sub- 
assemblies, qualification testing and 
packaging of telemetry components and 
systems for the Saturn vehicle.” Some 
contracts— such as Chrvsler’s and 
Brown's-go back as far as 1958-1959. 

The seven “approved vendors" en- 
tered the picture when Marshall could 
not. or decided not, to carry a particular 
line of development further, one source 
claims, and so wound up in a position 
to reap a large part of an estimated S49 
million in airborne and ground teleme- 
try systems. 


Dual Comsat Proposal Requests Expected 

Parallel requests for proposals for a medium-altitude and a synchronous-altitude 
communication satellite are expected to be issued to industry in November by Com- 
munications Satellite Corp. Probability is that only the medium-altitude satellite 
will be developed initially. 

Reliability will be underscored strongly in the development of the satellite com- 
ponents. Communications Satellite Corp. officials even arc considering advisability 
of a clause in the development contract which would impose responsibility for costs 
on the contractor if the satellite fails to function, or introduce a penalty to absorb 
part of the cost of the booster if it successfully injects the satellite into orbit and 
the satellite fails to function thereafter. Indications arc that industry will protest 
strongly the application of such provisions. 

Likelihood is that the gravity gradient technique will be used for stabilization of 
the satellite because of the need for the additional gam of a directional antenna. 
Communications Satellite Corp. docs not intend to conduct its own gravity-gradient 
stabilization development, but will rely on Air Force and NASA developments (AW 
Sept. 2, p. 40) in this field. 
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House Unit to Approve Four-Year 
Term for JCS; Veto Threatened 

By Richard G. O'Lonc 

Washington— House Armed Services Committee is expected this week to 
approve a bill setting the terms of members of the joints chiefs of staff at 
four years— legislation that is already threatened with a presidential veto 
(AW Oct. 21, p. 25). 

In an effort to meet at least one of the Administration's strong objections 
to the measure, an armed services subcommittee headed by Rep. F. Edward 
Hebert (D.-La.) altered the proposed legislation to provide for reappointment 
of a JCS member for another four years during war or "national emergency 
declared by Congress.” The original measure barred reappointment after a 


Present law allows the chiefs of staff 
of the Army and Air Force, and the 
chief of naval operations, to be ap- 
pointed for a period of up to four years. 
The custom in the recent past has been 
to appoint for two-year periods. The 
Marine Corps commandant is already 
appointed to a four-year term. 

Rep. Hebert made it clear that the 
intent of the legislation goes beyond 
the fact of a two-year or four-vear term; 
that it reflects the continuing dissatis- 
faction of Congress with Administra- 
tion and Pentagon policies. At one 
point during the hearings, Rep. Hebert 
said "... I want to limit the powers 
of the Executive, and every chance I 
get I am going to do it.” 

Backers' Contention 

Backers of the legislation, which is 
co-sponsored by House Armed Services 
Committee Chairman Carl Vinson 
(D.-Ga.) and Rep. Leslie C. Arcnds of 
Illinois, the committee’s ranking Re- 
publican, contend that a two-year or 
indefinite term inhibits a chief from 
speaking out on controversial issues. 

During subcommittee hearings, mem- 
bers repeatedly cited the cases of Adm. 
George W. Anderson, former chief of 
naval operations, and Gen. Curtis Lc- 
Mav, Air Force chief of staff, both of 
whom opposed Defense Secretary 
Robert S. McNamara in the selection 


Cosmos 20 Launched 

Moscow-Cosmos 20 was launched bv 
Russia from the Tvuratam complex on 
Oct. 18 in what the Soviet news agency 
lass described as a program of continu- 

nounccd were apogee, 186 mi., perigee. 
123 mi., and inclination. 63 deg. 

In addition to its scientific instrumen- 
tation, Tass said. Cosmos 20 carried a 
radio transmitting on 19.995 me. 

Soviet tracking ships bad left Russian 
ports the week of Oct. 7, leading 
Western observers to predict a launch 
the following w eek (AW Oct. 14, p. 25). 


of General Dvnamics-Grumman for the 
ST-billion F 1 1 1 (TFX) tactical fighter 
contract (AW May 13, p. 26). Adm. 
Anderson was not reappointed, and 
Gen. LcMav received only a onc-ycar 
reappointment. 

Deputy Defense Secretary Roswell L. 
Gilpatric. in testifying before the sub- 
committee. denied that the two-year 
term custom inhibited JCS members, 
and claimed that a mandatory four-year 
term “will place an undue restriction 
on the appointive powers of the Presi- 
dent. with particular reference to his 
responsibilities as commandcr-in-chicf 
of the armed forces." 

Gilpatric also offered an elaborate 
argument against pinpointing the TFX 
controversy as the reason for the action 
taken in the cases of Adm. Anderson 
and Gen. LcMav. 

This brought a remark from Rep. 
Charles E. Chamberlain (R.-Mich.) 
that "occurring at the time it did. it left 
me with a very definite impression that 
Gen. LcMav had a trip to the wood- 
shed.” Rep. W. G. Bray (R.-Ind.). said 
“I don't like for you to think I am naive 
. . . and for anyone to question that 
Adm. Anderson wasn’t relieved or re- 
fused reappointment . . . because of . . . 
the TFX matter certainly believes the 
audience is naive.’’ 

In backing up his argument that a 
short term inhibits JCS members. Rep. 
Hebert cited the case of the USAF- 
North American RS-70. a reconnais- 
sance-strike version of the B-70 Mach 3 
bomber. He said the joint chiefs at one 
point were unanimonslv in favor of the 
RS-70, and then Gen. Lvman L. Lcm- 
nitzer, JCS chainnan. "was taken out 
of the picture. Gen. Maxwell D. Taylor 
was put in . . . and lie Overruled the 
other three. So that is a classic case.” 

He added that "it was like pulling 
teeth to document the position of the 
joint chiefs of staff in the RS-70." 

Rep. Frank J. Becker (R.-N.Y.) said 
that while JCS members testified in 
favor of the nuclear test ban treatv 
(AW Aug. 26. p. 29), ”1 have never 


heard a more reluctant support in my 
life. In fact, the reluctance seemed to 
be so great that it overshadowed any 
reason they might have given for sup- 
porting it. 

Gen. Nathan F. Twining, former 
USAF chief of staff and JCS chairman, 
said that if he had been appointed for 
four years, he would have been "more 
relaxed” and more likely to take a stand 
on controversial issues. He said the two- 
year term was like having "the sword 
of Damocles” hanging over his head. 

Adm. Arleigh A. Burke, chief of naval 
operations from 1955 to 1961, testified 
that the two-vear term occasionally had 
stopped him from speaking out on a 
controversial point. In addition, he said, 
the short term tends to keep a JCS 
member from initiating programs he 
considers necessary, because "lie doesn’t 
want to commit his successor” to them. 
No Reorganization 

He never reorganized the office of the 
chief of naval operations, he said, be- 
cause “each time I thought, well. I have 
only got two years, and there is no need 
of starting this because my successor 

Gen. George H. Decker, former 
Army chief of staff, said two-year ap- 
pointees have “influenced only about 
six months of the budget they will oper- 
ate under,” and have little or no in- 
fluence on long-range planning. 

Gilpatric commented that under a 
four-vear term, if the President wanted 
to make a change, he would have to fire 
or reassign a JCS member, and “his 
removal or reassignment is bound to 
cany with it a connotation of execu- 
tive displeasure or reprimand . . .” 

In answer to this argument. Rep. 
Bray said that when Ccn. Douglas 
MacArthur was fired by President Tru- 
man. "it didn’t wreck his career ... in 
fact. Congress gave him a medal." 

Gen. Twining said “if I had served 
two years and gone out ... I would 
have been a very unhappy man and 
would have thought that I hadn’t done 
a good job for my service.” 


Lunar TV Proposal 

Pasadena. Calif.-Competition is be- 
ing held by Jet Propulsion laboratories 

equipment necessary to process TV' pic- 
tures returned to JPL’s space flight op- 
erations facility from its Surveyor lunar 
lander. Proposals for the S250.000 study 
are due at JPI. by Nov. 12. 

Organizations which attended a recent 
briefing include Bissett-Bcrman Corp.. 
Aiitonictric, Columbia University. Gen- 
eral Electric. General Dynamics. General 
Precision. Hallicraftcrs. Itck, Interna- 
tional Telephone & Telegraph, Hughes 
Aircraft and Minneapolis ! loncvwcll. 
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Garrett, Signal Propose to Merge 
After Curtiss-Wright Raises Offer 


Los Angeles— Carrett Corp., conced- 
ing that a new offer by Curtiss-Wright 
Corp. to buy a major share of its stock 
probably would have been successful, 
offered shareholders an alternative last 
week by agreeing to merge into Signal 
Oil &• Gas Co. as a wholly owned sub- 

Curtiss-Wright later said its offer to 
buv 700,000 shares of Garrett com- 
mon stock at S37 a share (AW Oct. 21, 
p. 30) would not be affected. 

Curtiss-Wright’s offer ends Oct. 31 
and will not be renewed, according to 
T. Roland Berner, board chairman and 
president. Berner said that neither Gar- 
rett nor Signal stockholders could vote 
on the proposed merger until after the 
C-W offer expires. 

Thus Garrett shareholders still must 
choose between selling to C-W for S57 
a share, or a merger in which share- 
holders would receive, in a tax-free ex- 
change. stock worth an estimated S60 a 
share, based on current values. Prior 
to the original Curtiss offer in mid-Sep- 
tember (AW Sept. 16. p. 39) to buy 
approximately 47% of Garrett's out- 
standing stock, the price was about S42. 

Terms of the merger would give Gar- 
rett shareholders one share of new con- 
vertible preferred stock to be issued by 
Signal for each share of Garrett com- 
mon stock. This preferred stock would 
have a fixed annual dividend rate of 
S2.40. compared with the current $2 
rate being paid by Garrett. 

Each share of the new Signal pre- 
ferred stock could be converted into 
two shares of Signal Class A (non-vot- 
ing) stock. The new shares will be call- 
able at S65 after three years and will 
have a liquidation preference of $60 9 
share. Signal Class A stock, traded on 
the American Stock Exchange, has 
ranged between 313 and 25 in 1963. 

One factor prompting Garrett man- 
agement to press for the Signal merger 
was the shift in brokerage house opin- 



ion following the $57 offer. Major 
houses such as Merrill Lynch. Pierce. 
Fenner and Smith advised against the 
original S50 offer. Merrill Lynch, how- 
ever, later told Garrett shareholders to 
"carefully weigh” the $57 offer. Mer- 
rill Lynch now is advising its customers 
to decide for the merger, forecasting 
that the Signal convertible preferred 
should sell for around $60 vs. the $57 
C-W is offering. 

According to Garrett and Signal offi- 
cials, Garrett would become a wholly 
owned subsidiary of Signal and would 
operate autonomously with its own 
board of directors and officers. 

Signal Oil and Carrett would each 
have representatives on the other’s 
board of directors, but the exact num- 
bers have not yet been determined. 
The combined companies have annual 
sales of S633 million, of which Garrett 
accounts for S225 million. Both are 
based in Los Angeles, while C-W's 
home office is in Wood-Ridge. N. J. 

A two-thirds vote of approval by 
shareholders of each company is neces- 
sary for the merger to take place. Spe- 
cial meetings for the voting have not 
yet been scheduled. In order for C-W 
to block the merger, therefore, it would 
have to receive tenders of more than 
one-third of Garrett’s stock, or approxi- 
mately 498,000 shares of the 1,494,000 
outstanding. 

The merger agreement follows an 
Oct. 10 announcement that Signal had 
acquired over 100.000 shares of Gar- 
rett’s stock in the period following the 
C-W original offer. Signal stated that 
it was continuing to buy the stock. 

Signal long has been interested in 
diversifying itself outside the oil in- 
dustry. It now holds 48.2% of Ameri- 
can President Lines, Inc., common 
stock and 11% of the shares of Con- 
tinental Device Corp., a semiconductor 
manufacturer of Hawthorne. Calif. 

Garrett said it will proceed with its 
legal suit against C-W. It plans to seek 
a preliminary injunction next week to 
block C-W’s proposed purchase. Gar- 
rett has complained in the U. S. district 
court at Los Angeles (AW Sept. 30, p. 
33) that the purchase would violate sec- 
tion 7 of the Clayton Anti-Trust Act. 

While C-W has stated that its in- 
tended purchase of Garrett stock was 
for "investment purposes," Garrett 
management charged, following the $57 
offer: “We believe it is now clearly 
evident that previous Curtiss-Wright 
announcement concerning their inten- 
tion to buv Garrett stock for ‘invest- 
ment purposes onlv’ is an outright mis- 
statement of the facts.” 


Hurricane Threat 

Cape Canaveral— Hurricane Ginny 
forced USAF and the National Aero- 
nautics and Space Administration to 
lower a Titan 2 and the first stage of a 
Delta vehicle from their stands here last 

however, were an Atlas with an ABRES 
(Advanced Ballistic Rc-entrv Systems) 
nose cone, an Atlas-Centaur and a Sa- 
turn SA-5. 


News Digest 


Jet Propulsion Laboratory has selected 
General Motors Defense Research Lab- 
oratory. with Radio Corp. of America 
and Bcndix Systems Div. of Bcndix 
Corp.. to conduct parallel, six-month, 
first-phase studies on the feasibility of 
a lightweight lunar roving vehicle (AW 
Sept. 30. p. 23). The contracts are not 
to exceed $200,000. 

On Mark Engineering Co., Van 
Nuvs, Calif., received a letter contract 
from USAF last week for approximately 
S5.5 million to begin work on modern- 
izing and modifying 40 B-26 aircraft 
(AW Aug. 26, p. 23). Contract even- 
tuallv is expected to total more than 
SI 2 million. 

Walter C. Williams, deputy director 
for mission requirements and flight op- 
erations at Manned Spacecraft Center, 
will become deputy associate adminis- 
trator for manned space flight opera- 
tions at National Aeronautics and Space 
Administration headquarters on Nov. 1. 

Avco Corp. received a SI 5.5-million 
USAF contract to continue develop- 
ment of a low observable re-entry' ve- 
hicle (LORV), to be tested as part of 
the advanced ballistic re-entry system 
(ABRES) program. 

Louis G. Dunn will become a vice- 
president of Aerojet-General Corp., in 
charge of the company's Sacramento. 
Calif., plants, effective Nov. 1, succeed- 
ing Robert B. Young, who is joining 
NASA's Marshall Space Flight Center 
as director of project and industry op- 
erations. Dunn was board chairman 
of Space Technology Laboratories. 

Apollo command module earth land- 
ing system has been qualified for a low- 
altitude abort test in early November 
at White Sands, N.M. The three- 
chute system, developed by Northrop- 
Ventura, successfully landed a boiler- 
plate command module dropped apex 
end first from a C-133 at El Centro last 
week (AW Oct. 21, p. 28). A drogue 
chute righted and stabilized the module 
prior to deployment of the main chutes. 
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AIR TRANSPORT 


Trans World, Continental Discuss Merger 


Hughes Tool Co. holdings, relationship of voting trust 
to control, to he settled before agreement is reached. 

By L. L. Doty 

Washington— Possibility that Hughes Tool Co. will sell at least part of its 
holdings in Trans World Airlines to Continental Air Lines as a prelude to a 
merger between the two carriers grew stronger last week. 

The question about the relationship of a "voting trust” to actual “control” 
remained to be settled before a firm agreement could be reached. 


As of late last week, it appeared that 
the Civil Aeronautics Board reluctantly 
had been pushed into investigating the 
control issue as it relates to the Fed- 
eral Aviation Act of 1958. The control 
problem was raised again last week in a 
CAB decision on the purchase of S30 
million of TWA debentures. In this 
decision, Toolco won a minor technical 

First sign that Hughes was interested 
in disposing of at least some of his 
holdings came when Toolco advised 
TWA last month that it would make 
a public offering of 580,962,000 in 
TWA 6f% subordinated debentures 
owned by Toolco. The sale of §30 mil- 
lion TWA debentures to Hughes was 
directly related to a refinancing pro- 
gram undertaken earlier this month by 
TWA involving a SI 00 million credit 
with a group of banks. 

Howard Hughes is the sole owner of 
Hughes Tool Co. which, in turn, owns 
78% of TWA's outstanding common 
stock. The stock is now held in a vot- 


ing trust to which TWA’s present man- 
agement is responsible. 

Previous informal bids for Hughes' 
5.2 million shares of TWA common 
stock reportedly have been made by at 
least one airline and several firms un- 
related to aviation. These bids are said 
to have been rejected. 

Now, however, the recently increased 
value of TWA’s common stock listings 
on the New York Stock Exchange-a 
1963 low of 103 versus a 274 high-lias 
presumably made a sale more attractive 
to Howard Hughes. Debentures have 
climbed from a 1963 low of 705 to 995. 

Although Continental last week re- 
fused to comment on the sale, the car- 
rier's president, Robert F. Six, has been 
actively proposing several merger plans 
involving his company during the past 
few years. In addition. Continental has 
been approached with a merger plan by 
both Toolco and TWA's present man- 
agement, but conditions of each differed 
widely. 


Reportedly, the Continental plan 
calls for the filing of all stock that the 
airline would own in a voting trust, 
with Continental retaining only the 
right to vote on a proposed merger 
pending the approval of such a merger 
by the CAB. In addition to getting 
Board approval for the merger, the par- 

ruling as to what freedom a voting trust 
has in negotiating a merger agreement, 
or where actual control lies. 

There have been several cases before 
the Board in which some factions have 
held that a transfer of stock to a voting 
trust docs not legally constitute a trans- 
fer of control. In the order approving 
the sale of the S30 million debentures 
to Toolco. the Board vacillated on the 
control issue but reached a decision that 
obviously favored Toolco’s views on 
control. Toolco said that the original 
order granting it control of TWA. is- 
sued in October, 1944, required that any 
transactions involving more than S10.- 
000 annually must have Board approval. 

Toolco reasoned that this "control” 
order specifically applied to the deben- 
ture transaction and that it thus needed 
Board approval. TWA held that no 
such approval was necessary. It charged 
that the CAB has no jurisdiction in the 
debenture transaction because Toolco 
lost control of TWA with the establish- 
ment of the voting trust. The stands 
drew the battle lines clearly in the con- 
trol vs. voting trust issues'. 

The Board, in its final order, ad- 
mitted that the original order once had 
been modified to permit TWA to con- 
summate an extensive refinancing pro- 
gram, and then added that "we do not 
find Toolco’s further acquisition of 
TWA's debentures with voting stock 
conversion rights to be adverse to the 
public interest. . . .” It concluded: 

“. . . we find no reason to pass upon 
TWA's contention with respect to the 
control' issue." and then denied TWA's 
request for dismissal of Toolco's motion 
that Board approval for the purchase of 
the debentures is required. 

The Board thus cautiously cased itself 
through another case in the control 
issue, but it now appears evident that it 
will be forced to make some ruling on 
this subject shortly. It eluded the issue 
in the now defunct Pan American- 
TWA merger plan by deferring hear- 
ings in the case. A new merger proposal 
involving TWA, such as that being 
proffered by Continental, will again 
bring the issue into the spotlight. 

In addition to the Hughes holdings, 


Helicopter Crash Cause Pinpointed 


said the failure of th 
ironized with the fro 
Portions of the fror 


The quill shaft is 8 in. long, hollow : 
held in place by a floating pin around 
crack began. 

Periodic maintenance and ovei 


1 of the 


lording to New York Airways. 

I reported that the transmissions from the other three V-107-2 aircraft of 
lad been removed and sent to the factory for inspection. 

:rutinized. The main power transmission shafts on the New York Airways 
were strengthened by shot peening last year (AW Oet. 29, 1962, p. 52) and 
life of 1,500 hr. for the rear shaft and 2,500 hr. for the front shaft. 
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there is other stock available. Hughes 
will sell his stock purchasing warrants 
with the block of subordinated income 
debentures which, with other warrants, 
represent some 2.7 million shares. TWA 
also has filed an incentive stock option 
plan for key employes with the Securi- 
ties &• Exchange Commission involving 
330,000 shares to be offered at 20| per 
share. 

About 1.5 million shares of TWA 
common stock are now held by the 
public. 

Debentures to be sold by Hughes will 
be offered in S1.000 units with warrants 
for 27 shares of TWA common stock. 
Public sale will be made through a 
group of underwriters headed bv Merrill 
Lvneh. Pierce, Fenner & Smith. 

The TWA bank credit of 5100 mil- 
lion will be on a revolving basis until 
December. 1966. 

From then until December, 1970. 
it will be on a fixed four-vear quarterly 
installment basis. 

In its filing with SEC, TWA said 
that SI 54.3 million is yet to be paid on 
its 5177.7 million jet financing program. 
To meet this obligation, TWA will of- 
fer S27 million in Series B sinking fund 
notes next year. This, coupled with the 
bank credit and the 530 million deben- 
ture sale to Hughes together with 515.7 
million from conditional sale arrange- 
ments, will serve as the basis of a re- 
financing program. 

Hughes is not likely to make any 
move at all on disposal of his stock 
until the debenture sale has cleared 
Securities Sr Exchange Commission 
registration. 

Anv revelation of such a plan could 
run afoul of SEC regulations governing 
registration and could tie-up the de- 
benture sale. 

At least one financial group in New 
York is strongly interested in the TWA 
stock, and might be a source of capital 
for Six— or a possible competitor for 
the purchase. 

Somali Will Receive 
Direct Soviet Service 


Concorde Nose Mockup Shown at Filton 

British Aircraft Corp. has entered advanced constnrcb'on on the mockup of a new nose 
section for the Concorde supersonic transport. New nose, shown above at Filton Works of 
Bristol Aircraft Corp., is droop-snoot type similar to the Faircy Delta 2. Nose can be 
lowered to improve visibility during taxiing, takeoff and landing. First photo (below) of 
Concorde cockpit mockup shows general similarity to cockpits of current subsonic jets. 
Map presentation, center, is flanked by radar. Flight engineer panel, right, is shown in 
relation to pilot positions. Using a screen forward of the mockup, the pilot can observe 
simulated attitude on landing glide slope and while taxiing. Mockup can be positioned 
hvd raulicallv. It is not known if the new nose section includes retractable visor system on 
main Concorde mockup (AAV Sept. 9, p. 40). 


Moscow— Somali will become the 
seventh countrv on the African conti- 
nent to receive' direct air service to the 
Soviet Union under an agreement 
signed last week. 

Tass, the Soviet news agency, said 
the service would link Mogadiscio, the 
Somalian capital, with Moscow via 
Cairo and Khartoum. The agency said 
11-18 transports would be used, but the 
date of the first Bight was not an- 
nounced. 

Tass also said Moscow-Karachi 
flights would start in mid-November 
with Il-18s or Tu-104s, landing at the 
Pakistani capital on a oncc-a-wcek 
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Industry Urges U. S. to Revise SST Plan 

By Robert H. Cook 

Washington— Administration blueprints for the supersonic transport devel- 
opment program may be forced to undergo drastic revisions in the wake of 
strong criticism from airlines and manufacturers last week before the Senate 
aviation subcommittee. 

Burden of the testimony has been that the government must assume the 
full Sl-billion program development cost or face the prospect of losing a world- 
wide market to the subsidized competition of the British-French Concorde 


(AW Oct. 21. p. 38). 

Carriers complained that the FAA- 
managed program is too specific in de- 
tail, its production guidelines imprac- 
tical and costly, and the policy of as- 
signing delivery of the aircraft “prema- 
ture and confusing." 

Sen. A. S. Monroncy (D.-Okla.), af- 
ter listening to airline opinions that the 
S250 million estimated industry share 
of the development cost was too high, 
and that airline royalty repayments 
should be discussed at a later date by 
FAA, agreed that all phases of the cost- 
sharing formula should be a matter of 
negotiation between the manufacturers. 
FAA and the airlines, rather than any 
predetermined formula established by 
the agency. 

Clarence D. Martin, Commerce 
Dept, under secretary for transportation, 
reminded the subcommittee that pres- 
ent provisions call for the program’s re- 
duction, restriction or termination un- 
less the industry shares in the cost, but 
later added that it would not neces- 
sarily be abandoned if manufacturers do 
not agree to the 25% participation 

NASA Criticized 

National Aeronautics and Space Ad- 
ministration also was criticized by Sen. 
Monroney for its “lack of emphasis" on 
aircraft development as compared to 
space. 

"You keep talking about pressing 
problems in space,” he declared. “Well 
it's darned pressing in aeronautics and 
we must either mobilize NASA's power 
in this project or go to outside manu- 
facturers and researchers." 

James E. Webb. NASA administra- 
tor, replied his agency is placing more 
emphasis and funding in this area and 
that NASA feels the supersonic devel- 
opment program should be extended “at 
least another year or longer” bevond its 
1970 termination date in order to pro- 
duce a better aircraft. 

Dr. Jerome B. Wiesner, director of 
the Office of Science and Technology, 
advised that no attempt should be made 
to settle on a speed for the supersonic 
transport until the program is well be- 
yond phase 1 when prime airframe and 
engine contractors have been selected. 

American Airlines President C. R. 


Smith warned that the airline industry 
has not yet paid for its current subsonic 
jet fleet and he urged that the govern- 
ment pay the entire development cost 
of the supersonic transport. 

"A wise government will not ask a 
businessman to assume a project of 
such monumental size that if it fails of 
success his business enterprise will be 
left bankrupt. The costs which the su- 
personic transport is certain to run up 
during . . . development are far beyond 
the resources of any one manufacturer, 
or any possible combination of manu- 
facturers. If the government is not will- 
ing to take on the development costs, 
then the project will fail." he said. 

Smith said he feels FAA’s program 
should be changed to give the entire 
project to one manufacturer with the 
responsibility to produce a prototype. 
Under the present system of FAA su- 
pervision of the design and manufactur- 
ing, this "design by committee" could 
result in a “colossal failure" from which 
the government will not recover its 
money and the aircraft will not be 
profitable for operators. 

A more sensible suggestion, and less 
costly to the government, would be to 
give a manufacturer, or partnership of 
manufacturers, a contract to design, 
build and test fly a prototype aircraft. 

Smith emphasized that quality of the 
aircraft rather than its price is most 
important, since his company has no 
enthusiasm for “putting money into 
a plane that can not support itself." 
He contends that two separate models 
of the supersonic transport are needed, 
rather than one as proposed by FAA. 
One model would have a larger fuse- 
lage for domestic service, and an in- 
ternational model would have the same 
wings and engines, but lower capacitv. 

American has placed an order for 
six U. S. transports and four Concordes, 
but Smith noted the Concorde order 
is “just an option to buy." No U.S. 
carrier has actually bought the Con- 
corde, lie said. FAA's plan to establish 
delivery positions on the U.S. super- 
sonic transport is "premature and ill- 
advised," he said. 

United Air Lines generally supported 
American’s stand that a domestic su- 


personic transport should be designed 
in addition to the long-range version, 
and that thorough testing of a proto- 
type aircraft will be necessary before 
manufacturers can invest heavily in tool- 
ing for production aircraft. 

United could use six to 10 super- 
sonic aircraft on its transcontinental 
and Hawaii routes, according to Presi- 
dent George Keck. Estimated S25 mil- 
lion price of the aircraft would not be 
too high if it can operate at a profit, 
he said. 

However, W. C. Mcntzcr, engineer- 
ing vice president for United, told the 
subcommittee there is not enough in- 
formation on either the Concorde or 
U.S. transport on which to predict 
operational costs. He added that he 
doubted either aircraft would operate 
at the same seat mile costs as today's 
subsonic turbojets. 

Charles C. Tillinghast, Jr., president 
of Trans World Airlines, found the 
supersonic transport program more of 
an economic than technical problem. 
Projected seat mile costs on the air- 
craft arc high, he said, and “no one 
is confident that when the technical 
problems are solved we'll get the seat 
mile costs as low as they are today." 
Technical Superiority 

The SI 0-million price of the Con- 
corde, under a government subsidy of 
S450 million, plus lower labor rates, 
may enable the foreign aircraft to off- 
set the "expectedly superior” advan- 
tages of a U. S. transport, lie said. The 
technical superiority of the U.S. air- 
craft may be insufficient to counter- 
balance, economically, “the tremendous 
difference in price." 

For that reason. TWA feels the U. S. 
program should concentrate upon only 
one minimum size transport suitable 
for East Coast to Europe flights. The 
FAA design range of 4,000 mi. is about 
correct, he said, and designing for more 
range or constructing a larger aircraft, 
would cost too much, take too long, 
and aggravate the sonic boom problem. 

As with the subsonic aircraft, speed 
of operation could introduce new prob- 
lems of over-capacity of scats, Tilling- 
hast said. New government regulations 
may be required to prevent this prob- 
lem in the introduction of the super- 
sonic aircraft. 

"With S20-S30 million in these air- 
craft, it would be a tragedy to fly half 
empty while we try to outdo each other 
with supersonic schedules," he ex- 
plained. 

Tillinghast said lie favors full gov- 
ernment support of the program, smee 
a country that has spent “billions of 
dollars in space exploration” and has 
subsidized its merchant marine for 
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Rendezvous in space 

To investigate space rendezvous techniques, Boeing has 
developed a simulator capable of reproducing conditions 
involved in bringing two orbiting vehicles together in a 
docking mission. 

Through a projected TV presentation, the pilot, shown 
in the “planetary exploration vehicle” cockpit above, sights 
his target vehicle. Using controls operating through a 
computer system, the pilot maneuvers his vehicle and com- 
pletes his docking run. 

The program is determining space station and shuttle 
vehicle design requirements, types of docking mechanisms, 
impact conditions and energy absorbing requirements. 

Backed by the most extensive facilities in industry, Aero- 


Space Division’s scientists, engineers and technicians are 
achieving technological advances in a wide spectrum of 
areas, including space medicine, guidance, electronics, 
vehicle design, lunar base requirements and life support 
systems and equipment. 

These advanced capabilities, plus experience in depth in 
the management of vast, complex systems, equip Boeing 
to make major contributions to the nation's progress in 
launch systems, space travel, planetary landing programs, 
and space rendezvous and logistics missions. 

AOf/AV 

AERO-SPACE DIVISION 


years, “should not balk" at keeping air 
transportation competitive with Britain 
and France. 

Tillinghast feels the British-French 
combine is building the Concorde and 
controlling its own delivery positions in 
a deliberate effort to delay U. S. entry' 
into supersonic competition and gain 
a stronger position for European car- 

As an example, he noted that one 
week before the hearing, TWA inquired 
about purchasing the Concorde, but 
was told it could order only four. The 
combine refused to negotiate for more 
than that number and indicated it 
might refuse to deal with TWA in or- 
der to advance the interests of Euro- 
pean carriers. Tillinghast said that 
TWA still does not know whether the 
Sud Aviation-British Aircraft Corp. 
combine will continue to negotiate. 

Pan American’s order for six Con- 
cordes had already been accepted last 
June, he said. 

If the airline is unable to obtain Con- 
cordes and a U. S. supersonic program 
is delayed too long, TWA would be in 
a serious position, Tillinghast said. The 
airline could "survive” for one year if 
a U. S. program were advanced, but a 
two-year delay would place it in a severe 
competitive position, he said. 

Current delivery schedule on the 
Concordes covers 18-24 months for 18 
aircraft ordered by Air France, British 
Overseas Airways and Pan American, he 

In comparison, the U. S. tentative 
delivery rate is 2 J aircraft per month. 

Pan American, which has placed a 
tentative order with FAA for 15 U. S. 
supersonic transports, urged that the 
government go forward with a much 
larger aircraft holding 200 or 220 pas- 


Halaby Protests Liability 

Administrator N. F.. Halaby last week 
sharply protested a Justice Dept, deci- 
sion to have the U.S. government pay 
24% of anv damages set in lawsuits re- 
sulting from the mid-air collision of a 
United Air Lines Douglas DC-8 and a 
TWA Lockheed 1049 Constellation over 
Staten Island. N. Y., on Dec. 16, 1960. 

Halaby said he had been ovcmiled by 
the Justice Dept, on his stand that an 
airways traffic control system cannot pre- 
low the instructions of air traffic con- 
trollers. He said that it was his opinion 
that the Justice Dept, action and a 
TWA decision to pay 15% of the dam- 
ages were taken to avoid the risks in- 
volved in litigation. 

United will pay 61% of the damages 
under the three-way agreement. Law- 


sengers, "the more the better." 

Harold Gray, Pan American vice pres- 
ident, noted that Pan American con- 
siders itself as a "tool of the United 
States government" to build airline serv- 
ice abroad. 

The U. S. program should initially 
be directed at building an international 
model supersonic transport, after which 
a domestic model may be developed, 
possibly through modifications requiring 
no government support, Gray said. 

Airlines would probably wait for a 
superior supersonic transport as they 
did with the Boeing 707 and Douglas 
DC-8 subsonic jets, he said. 

The U.S. design needs a speed only 
slightly superior to the Concorde, but 
a far greater range than the current 
4,000-mi. FAA proposal. Gray said. It 
should have a range of New York to 
Rome or New York to Moscow, 4,293 
and 4,660 stat. mi., respectively. 

Alitalia could not avoid buying such 
a U. S. supersonic to remain competi- 
tive, or in reverse if Russia had a Mos- 
cow to New York nonstop aircraft, Pan 
American would likewise be forced to 
buy the Soviet aircraft. Gray said. Such 
an aircraft would be large and would 
probably require the extensive use of 
titanium in both the airframe and en- 
gines. It should have better subsonic 
performance than the Concorde, since 
many trunk carriers will have to operate 
over short routes and densely populated 
areas where supersonic flight may be 
restricted. Gray suggested the variable 
sweep wing may be necessary to accom- 
plish this objective. Engines should 
not be "hurriedly beefed up” versions 
of subsonic engines but specifically de- 
signed for supersonic flight with pros- 
pects of 4,000 hr. between overhauls. 

John Stack, vice president of Repub- 
lic Aviation Corp. and former NASA 
supersonic transport designer, voiced 
much of the industry's concern over the 
cost of the program and the need to 
concentrate upon an initial prototype. 

Since the manufacturing industry has 
no guarantee of how many supersonic 
transports will be built, and therefore 
little on which to evaluate the level of 
cost-sharing, Stack suggested the method 
employed on the Concorde program. 

Financing of the Concorde through 
prototype and flight certification is be- 
ing handled by the two governments 
without any provision for airline royalty 
paybacks, he said. There have been 
estimates that the market can absorb 
200-250 U.S. supersonic transports. 

Stack also urged 100% government 
funding of a prototype with an increase 
in planned royalties to the government 
on each aircraft sale. 

North American Aviation. Inc., one 
of the companies answering FAA’s re- 
quest for proposals, highlighted the 
financial problems of the industry by 
pointing out that airframe manufuc- 


Northeast Authority 

U. S. Circuit Court of Appeals in Bos- 
ton lias granted Northeast Airlines au- 
thority to operate to Florida until Apr. 
30 while the court reviews the Civil 
Aeronautics Board decision which would 
eliminate the airline's Florida routes. 

Upon decision by the appeals court, 
both CAB and Northeast could request a 
rehearing which might lead to further 

ity. Beyond this, both parties have re- 
course to the Supreme Court. 

Northeast decided to use the appeals 
court in Boston, where the carrier's head- 
quarters arc located, in preference to the 
appeals court for the District of Colum- 
bia, site of the CAB, as a forum for the 

Parties seeking appeal in a federal 


turers' program expenditures could 
reach $1.5 billion by the time the air- 
craft is certificated. 

Noting the FAA's "escape clauses" 
in the program, J. L. Atwood, presi- 
dent of the company, said that if the 
Administration considers the program 
commercially unfeasible upon comple- 
tion of the development program, 
manufacturers could face a loss of $950 
million, even after government par- 
ticipation in the costs. 

Again, if the program is abandoned 
after 100 hr. testing of a prototype, 
the loss could amount to $500 million. 

These figures assume the manufac- 
turer has not exceeded his original cost 
estimates which he must project over 
a five-year period, under the FAA pro- 
gram in January, 1964, he added. The 
chance of experiencing cost overruns 
that would not be covered by the gov- 
ernment is a real possibility, he pointed 

"Our analyses to date point to im- 
mense consequences which a company 
might not survive if there should be 
a significant setback in one or more 
of the principal factors which will de- 
tennine success," he said. 

Atwood said the industry is confident 
it can solve the technical development 
problems, but is uncertain about the 
economics of the aircraft since it is un- 
known how long it will take or what 
it will cost to solve the technical prob- 

Another problem foreseen by Atwood 
is the prospect that any price reduction 
on the Concorde would require a larger 
reduction on a U.S. supersonic price 
in order to keep the rate of investment 
on the two aircraft in the same relation. 
If the U.S. price were not reduced, 
he said, the market for a U.S. super- 
sonic transport could be “seriously 
jeopardized.” 
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Discovering ways to conceal vital military communica- 
tions from the enemy is a continuing aim at General 
Telephone & Electronics. 

Not long ago, our scientists and engineers developed a 
communications link that can be of vital importance in 
time of war. With this link, communications during air- 
borne refueling operations can be held without giving 
away position! 

The key to such a communication system is that it oper- 
ates at millimeter wavelengths. At low altitudes, the 
atmosphere causes the millimeter wavelength beam to 
attenuate rapidly, thereby limiting how far it carries. 
Just as important, it is possible to range-limit the beam 
even at high altitudes. So the communications are kept 
range-limited. 

Progress in distance-limited communications typifies 
the way the scientists and engineers of the General 
Telephone & Electronics corporate family are serving 
the nation. The vast communications and electronic 
capabilities of GT&E, directed through Sylvania Elec- 
tronic Systems, can research, design, produce, install 
and service complete electronic systems. These systems 
include detection and tracking, electronic warfare, in- 
telligence and reconnaissance, communications, data 
processing and display. 

That is why we say— the many worlds of defense elec- 
tronics meet at Sylvania Electronic Systems, Division 
of Sylvania Electric Products Inc., 40 Sylvan Road, 
Waltham 54, Massachusetts. 


mM TELEPHONE 
* ELECTRONICS w 

Total Communications from a single source through 

SYLVANIA ELECTRONIC SYSTEMS 

Including : Automatic Electric • Electronic Secretary 
Industries • General Telephone 4 Electronics International 
General Telephone & Electronics Laboratories • Leich 
Electric • Lenkurt Electric • Sylvania Electric Products 


BREAK RADIO SILENCE- 
WITHOUT BEING OVERHEARD! 




BROWIMOOf 

ENGINEERS • CONSTRUCTORS 

NEW YORK • LONDON • MONTREAL • WASHINGTON • EDMONTON • SAO PAULO 
POST OFFICE BOX 3, HOUSTON J, TEXAS • CABLE ADDRESS: BROWNBILT 


versatility 


BOAC Deficit Climbs to $215.6 Million 


London— British Overseas Airways Corp. last year lost $34,160,000, making 
a total accumulated deficit of $215.6 million, and officials of the airline hinted 
here last week that fleet requirements projected to 1967 probably were 
excessive. 

Sir Matthew Slattery, BOAC chairman, in referring to fleet size, said the 


decision rests on these points: 

• Whether international airlines are 
successful in expanding the growth of 
both passenger and cargo traffic. 

• The extent to which other airlines 
can be persuaded to refrain from add- 
ing excessive additional capacity, and 
the extent to which BOAC is able to 
retain its existing traffic rights. 

• Date of availability of a supersonic 
transport for international operations 
and the extent to which it will replace 
existing subsonic jet transports, a situa- 
tion Slattery called “unpredictable in 
any assessment of long-term require- 
ments for subsonic aircraft.” 

Any reductions in the BOAC fleet 
will center on its 20 Boeing 707s. 
There are no plans to cancel any of 
the orders for 42 Vickers VC. 10 aft- 
mounted jets; 12 are standard versions, 
and 32 arc Super VC.lOs. However. 
BOAC is negotiating with Vickers- 
Armstrongs to extend delivery dates, 
and is studying the possibility of re- 
designing six Super VC.lOs into all- 
cargo jets. These would be powered 
by the Rolls-Royce Medway bypass en- 
gine planned for the Hawker Siddelcy 
AW-681 V/STOL transport (AW Oct. 
21. p. 23). 

Slattery was relatively subdued in 
projecting BOAC’s future and in criti- 
cism of its financial structure, which he 
once called "bloods' crazv” (AW Oct. 
15. 1962. p. 3S). At that time. BOAC 
reported a SHO-million loss, including 
an SSS-million write-down of cquip- 

The reason for his caution is the 

still-secret Corbett Report on BOACs 
financial affairs. Completed bv John 
Corbett, a private accountant, the re- 
port is in the hands of Minister of 
Aviation Julian Amcry. who has indi- 
cated he will issue pertinent sections 
in a White Paper during an carls 
session of the reconvened Parliament. 
The sessions were due to start Oct. 29 
but have been postponed to Nov. 1 2 
due to the appointment of Sir Alec 
Douglas-Home as prime minister. 

Slattery said the association between 
BOAC and Cunard Steamship Co., in 
BOAC-Cunard services was pros ing ad- 
santageous, and results of the first five 
months of the current fiscal year arc 
good. Slattery said BOAC hopes to 
break even this year, before meeting in- 
terest payments. 

Another encouraging factor, he 
added, is that affairs of the BOAC- 


associatcd companies, which had 
proved a drain on corporation resources 
in the past, are now in good order. 

In the first six months of the cur- 
rent fiscal year. BOAC earned $8 mil- 
lion more than in a comparable period 
a year ago and so far is showing an 
operating profit of $2.8 million. 

With the reorganization of the 
BOAC associate companies now com- 
pleted. results show an improvement 
of more than S5.6 million over last year. 
BOAC cut its losses in associated com- 
panies from $9.2 million to $3.4 mil- 
lion in 1962-63. 

Operations of BOAC 3nd BOAC- 
Cunard, Ltd., earned $258.7 million, 
about $840,000 less than the previous 


London— British Aircraft Corp.'s first 
BAC 1 1 1 twin-jet transport crashed last 
week on a routine test mission. Two 
pilots and five technicians were killed. 
It was the airplane's 54th flight since 
its maiden Right at Hum, England 
(AW' Sept. 2, p. 37). 

The airplane was almost totally de- 
stroyed. The Royston Midas flight re- 
corder was recovered intact along with 
bits of magnetic tape salvaged from the 
wreckage of the airplane’s complex flight 
test instrumentation. 

A project team was evaluating the 
Midas data but was not prepared to pin- 
point the crash cause. The British Air- 
craft Corp. said the data prosed valu- 
able but would require further studv, 

'Die pilots were M. J. (Mike) Litli- 
gow. deputy chief test pilot of Vickcrs- 
Armstrongs since 1960 and copilot on 
the BAC Ill’s first flight, and Richard 
Rvmer. project pilot who formerlv flew 
for BOAC and BEA. Lithgow held the 
world speed record in 1943, living a 
Supermarine Swift F4. 

Technicians aboard were R. A. F. 
Wright, senior flight test observer, B. J. 
Prior, assistant chief aerodynamioist. 
and G. R. Poultcr. flight test observer, 
all of Vickers; and D. J. Clark, flight 
test observer, and C. J. Webby, assist- 
ant chief designer, both of Hunting Air- 
craft. 

The airplane, owned by British Air- 
craft Corp. but painted in British 
United Airways colors, crashed in a hill- 


lion in charters more than offset gains 
in passenger, freight and scheduled con- 
tract sendees. This, he explained, was 
due not only to changes in the market, 
but to planned withdrawal of BOAC’s 
Bristol Britannia 102 turboprops and 
Douglas DC-7C aircraft from sendee. 

In contrast, cargo shipments rose 
18% over the previous year. 

Slattery said BOAC had deliberately 
restricted its nonnal capacity growth 
during the year, in the hope that im- 
provement in traffic would boost load 
factors. This attempt, he added, was 
not wholly successful mainly because 
"BOAC’s restraint was not matched by 
many other operators, who once again 
offered more extra seats than there 
were extra passengers to fill them.” 

As a result, the over-all load factor 
dropped from 45.8% in 1961-62 to 
slightly under 45% last year. At the 
same time, the break-even load factor 
fell from 52.4% to 46.5%. 

Slattery said the steady decline in 
the average rate of revenue would con- 


top field near Chickladc, Wiltshire, 
about one hour after it had taken off 
from the airport at Wislev for a test 
flight. 

The BAC 111 had made 53 flights 
for a total of 82 hr. Second BAC 1 1 1 is 
due to make its first flight in mid- 

Last week's flight was for aerody- 
namic testing, probably including stall 
characteristics with and without power. 
No transmissions were made to the 
Wislev tower prior to the crash. There 
were no other indications of anv difficul- 
ties. Vickers officials last week said the 
entire program to date had been remark- 
ably free of trouble. 

One witness told Vickers he first saw 
the aiqrlane at an altitude of about 500 
ft., and it appeared to be yawing to port. 
Another heard a sharp crack while the 
aiqrlanc was at about 200 ft., just be- 
fore striking the ground. 

From the airplane’s position after the 
crash and the resulting fire, there was 
speculation that it was near or at still 
speed of about 104 kt. There was little 
evidence of any skid after impact. The 
aiqrlane appeared to base pancaked 
onto the field after striking the ground 
with its right wing low. 

The airplane was fitted with about 
6,000 lb. of flight test equipment. Some 
magnetic tapes were salvaged. 

The airplane, registered G-ASGH. 
was a Model 200 version (AW May 20, 
p. 41). It was insured for $2.8 million. 


BAC 111 Crashes on Test Flight 
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Evolution of the E-2A Hawkeye, 
Global Command Post \ 


computers, memory and data-link system. Yet it 
is a manned system, mating human judgment with 
'the most advanced hardware of automation— a spe- 
cialty at Grumman, as has been the case with many 
previous weapons systems. 

In a barge situation, Hawkeye serves as a mother 
ship, directing its attacking forces against ground or 
aerial targets. Grumman designed the high-flying, 
far-ranging, all\eather Hawkeye for one purpose 
only: to provide tactical lead time, the most powerful 
deterrent to enemy action. It's a job Hawkeye does 
particularly well. 'V 


'The Grumman E-2A HaUkeye pinpoints e\emy air 
action long before it comes in sight. Within seconds, 
the destruction of the attacker is plotted anil inter- 
ception started, and not a word has been spoken. 

This is all done by the Hfcwkeye in much less tNne 
than it has taken you to rtad this far. \ 

The entire plotting procdss is controlled by the' 
E-2A Hawkeye through klata links between it- 
self, ground stations andlfriendly aircraft. Essen- 
tially, Hawkeye's early waitiing capability consists 
of high-confidence auto-detection radar, airborne 


SHORTLINES 


AIRLINE OBSERVER 

► New V orfc-T'lorida market will become a proving ground this winter for the 
currently hot issue of excessive competition. Certain factions within the 
Civil Aeronautics Hoard would like to sec a reduction of competition on 
several major routes, but the steady rise in traffic volume this year is mini- 
mizing the problem of over-capacity and. if the increase continues, could 
resolve the problem of excessive competition and reduce the need for any 
moves in this direction by the CAB. However, both Eastern and National 
will flood the Florida market with seats to demonstrate there is no require- 
ment for a third carrier on the East Coast-I'lorida route. If successful, the 
Board could conclude that competition could be cut elsewhere despite the 
rising tide of traffic. Northeast, granted another winter season by the U. S. 
Court of Appeals, will attempt to prove there is no need to cut competition, 
has already demonstrated that such actions will be followed by severe re- 
gional political pressures. 

► Management studv of Eastern Air Lines under wav by Booz, Allen and 
Hamilton is scheduled to be completed at year end. Management changes 
at Eastern were frozen during the American-Eastern merger proposal period, 
and the study is a part of an over-all reappraisal of organization and personnel 
requirements which were affected by attrition during the merger negotia- 
tions. Special emphasis in the study is on the sales area, but all phases 

► Israeli government is planning to build a new, centrally-located interna- 
tional airport that would permit service to Jerusalem and llaiffa for the first 
time as well as to Tel-Aviv. T hese three cities will be connected to the air- 
port by a helicopter service planned by El Al for 1965 when the new center 
is slated to become operational. Equipment under consideration includes the 
30-passcngcr Sikorsky S-65 plus the S-61 which would be used as an interim 
aircraft. Lack of service into pilgrim city of Jerusalem presents a serious 
drawback to El Al's promotional sales efforts. Flights to Jerusalem represent 
a major source of income to Arab country airlines which use the British-built 
airport located in the Jordanian sector of the divided city. 

► Transport fleet operated by Russia's Aeroflot on domestic and international 
routes during the |>eak traffic period last summer was dominated more than 
ever before by turboprop equipment. Flights listed on the Soviet carrier's 
"central timetable'' included 286 11-18 turboprop flights, 218 Til-104 turbo- 
jet flights, 160 All-10 turboprop flights, >6 Til- 124 turbojet flights and 8 
Tu-114 turboprop flights. Piston powered aircraft accounted for a total of 
396 flights. By comparison, in 1960, the central timetable listed 116 Tu-104 
flights. 72 Il-i8 flights, 46 An-10 flights and a total of 596 piston-engine 
flights. 

► Automatic “talking” weather broadcasting system is under development by 
Textron’s Bell Aerosystems Co. for the F’cdcral Aviation Agency. System 
involves a computer which examines all incoming teletype weather messages 
in a fixed format and stores information in a memory drum. Messages arc 
automatically decoded on a prescribed schedule and then "talked-out” on a 
device called ORATE (Ordered Random Access Talking Equipment). 

► A Canadian falconry expert has been training four falcons in Vancouver to 
keep gulls avvav from airports. F'rank Beebe, working under a special project 
for the Canadian National Research Council, will locate the falcons at an 
unselectcd west coast airport to test how successfully gulls, a hazard to air- 
craft, can be frightened from flying in the vicinity of airports. 

► Trans-Texas Airways has been boosted from a local service airline to a 
major regional carrier in the southwest as a result of route awards granted 
to the airline in the Southwestern Area Local Service Case. Routes trans- 
ferred from Braniff Airways and Continental Air Lines by the Board order 
give Trans-Texas a system of about 7,000 unduplicated route miles oper- 
ating into 57 cities. 


► American Airlines will place the first 
of its Boeing 707-323C all-cargo fanjet 
transports into service next month. First 
of the four aircraft ordered by American 
was rolled out by Boeing last week. 

► American Society of Travel Agents 
lias asked the Civil Aeronautics Board 
to reconsider its decision not to review 
ASTA's complaints against charter op- 


► Civil Aeronautics Board has ordered 
the suspension and investigation of a 
petition by Western Air Lines to in- 
crease coach rates on certain routes. 
Corresponding petitions by Trans 
World Airlines and United Air Lines 
filed following the Western request 
were also suspended. Western based the 
petition on a need to increase some 
fares to reflect tariff construction. 

► National Airlines has reported net 
earnings of SSI 1 .000 for the first quar- 
ter of its current fiscal year. In the 
same period last vear, a net loss of 
5479,000 was recorded. 

► Los Angeles Dept, of Airports re- 
ported a net income of 52.1 million for 
the fiscal year which ended June 30, 
after providing 53.9 million for interest 
and depreciation on airport bonds and 
paying 54.2 million in operating costs 
and other expenses. 

► North Central Airlines set a new all- 
time company record in passenger traf- 
fic for the first nine months of 1963. 
Number of passengers carried during 
the first three quarters increased 8% 
over the same period last year and reve- 
nue passenger miles rose 6% in the 
corresponding period. 

► Soviet Russia has opened another ma- 
jor airport on the Caucasus coast of the 
Black Sea to handle heavy traffic into 
the resort area. New field is at Cudauta 
between Sochi and Sukhumi. The Mos- 
cow-Sochi run is the most heavilv-trav- 
elcd in the Aeroflot system. Service 
includes 20 Moseow-Sochi round trips 
daily by 11-1 S and An-10 turboprop air- 
craft. plus flights from many other 


► Seaboard World Airlines reported a 
net profit of 5657,280 for the first eight 
months of the year compared with 
5334,949 reported in the same period 
last year. Profit docs not include a spe- 
cial provision of 52 million— a reserve 
to cover possible future loss on the sale 
of piston engine aircraft. 
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WHERE'S GARRETT? 


everywhere! Here are a few of the ways U.S. defense and space progress are being helped 
by Garrett-AiResearch: in space — Environmental control systems; auxiliary power systems; advanced 
space power systems; research in life sciences, in the air- Pressurization and air conditioning 
for most of our aircraft; prime power for small aircraft; central air data systems; heat transfer equipment 
and hundreds of components. ON land- Auxiliary power systems for ground support of 
aircraft and missiles; standard generator sets; cryogenic systems; ground support instrumentation and controls. 
ON the se A -Auxiliary, pneumatic and electrical power for ships; auxiliary power systems 
and air conditioning for hydrofoil craft, under the SEA-Environmental systems for submarines 
and deep diving research vehicles; pressurization systems, computers 
and control systems for submarines and underwater missiles. 


THE FUTURE IS BUILDING NOW AT, 



FRONT VIEW OF APOLLO suit prototype (above, left) shows technician hooking backpack umbilical cord to suit connector. Left port 
has a blank ping. Left arm dial is pressure gage. Rear view (right) shows backpack without cover. Knob on helmet adjusts inner liner. 


Hamilton Standard Starting Manned Tests 


z ANTENNA 




PROTOTYPE BACKPACK is shown without its cover (lower, left) and with its cover in place (right). Note three-line umbilical cord. 
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of Advanced Apollo Suit Design Prototypes 


By Donald E. Fink 

Windsor Locks, Conn.-Manned tests 
with advanced prototypes of the Apollo, 
spacesuit and backpack have started at 
United Aircraft Corp.’s Hamilton Stand- 
ard Div. here, as the suit development 
program enters its final stages on sched- 
ule. 

Hamilton Standard, prime contractor 
in the program, is developing the back- 
pack— a portable life support system for 
Apollo astronauts who will explore the 

International Latex Corp., Dover, 
Del., major subcontractor in the pro- 
gram, is developing the suit. 

Development is on a three phase 
schedule. Phase one began in October, 
1962, with a SI. 55-million contract from 
the National Aeronautics and Space 
Administration. It involved preliminary 
design and integration of major sub- 
systems (AW Oct. 22. 1962, p. 55). 

Phase two, now under way, will yield 
prototypes of three suit models. Two 
prototypes of the first suit model were 
completed in August, meeting the origi- 


nal 10-month delivery schedule. Pro- 
duction of second suit prototypes began 
this month. 

One of the first suit prototypes was 
sent to NASA for mobility tests. Tire 
other was used by Hamilton Standard 
for compatibility tests with the proto- 
type backpacks. 

The second suit models have improve- 
ments resulting from those tests, and 
other refinements. They will be used 
by NASA in a full-scale test and evalua- 
tion program. 

Preliminary work also has begun on 
prototypes of the third suit model, but 
they will not be built until the second 
model suits have been thoroughly evalu- 
ated. Design will not be frozen even 
with production of the third model. 
Latex engineers said refinements will 
continue throughout the Apollo pro- 
gram, as was the case with the Mercury 

The third phase of the Apollo suit 
program, running concurrently with the 
second, includes environmental testing 
of suit materials and the physiological 
tests that Hamilton Standard is con- 


ducting with subjects in the prototype 

The suit is designed for a 5.5 psi. 
operational pressure and a 5 psi. emer- 
gency pressure. It has a 100% oxygen 
atmosphere to match that of the Apollo 
spacecraft, and weighs 21 lb. Its en- 
velope has seven layers. They are, from 
the inside out: 

• Constant wear gannent— A loose- 
weave nylon suit resembling a two-piece 
set of long underwear with integral 
socks. 

• Suit liner— A thin coverall, with knit- 
ted wrist and ankle cuffs, fabricated from 
a small-weave, smooth finish nylon. 

• Ventilation distribution system— A 
network of nylon fabric tubes, filled with 
a stiff nylon mesh which prevents the 
tubes from being pinched shut without 
restricting the oxygen circulation. 

• Secondary pressurization layer— A 
heavy, tight-weave nylon layer which is 
tailored to the general contour of a 
man’s body, but has no joints. This 
layer inflates automatically if the pri- 
mary layer is punctured. 

• Primary pressurization layer— A sec- 


AVIATION WEEK & 


TECHNOLOGY, October 28, 1963 






A GUIDING HAND ON MISSILE RANGES 1 


is right at home on U.S. missile ranges. 
R With guidance and tracking systems. With 
communication networks. With operating and maintenance personnel. / Currently, ITT is prime contractor on a 
Range Instrumentation Planning Study (RIPS). The Air Force will use RIPS to develop an effective plan for integrat- 
ing missile and space ranges in the 1965-1970 period. / On the Navy's Pacific Missile Range, nearly 700 ITT 
System employees work around the clock. They operate tracking radar, cameras, and telescopes. They program 
computers and calibrate test equipment. They plot information vital to safety decisions. They maintain a vast tele- 
phone network and the communication links with ships and aircraft along the range. / ITT is a major contractor at 
Vandenberg Air Force Base— installing and maintaining communication systems 24 hours a day. I Two new Air 
Force Advanced Range Instrumentation Ships (ARIS) carry six ITT - engineered subsystems: telemetry, radar video, 
timing, meteorology, radio, and interior communications. / On the Atlantic Missile Range, ITT has supplied infrared 
tracking devices and transmission equipment as well as engineering specialists for Project Mercury. ITT has also 
been active at Roosevelt Roads, providing engineering and field services. / International Telephone and Telegraph 
Corporation. World Headquarters: 320 Park Avenue, New York 22, New York. 
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Apollo Service Module Engine Fired 

Aero jc t-Gciferdl Corp.'nc.ir Sacramento. Calif. Hold-down test firing dfd not include a long, thin skirt which will be used in space 
- | cr t t I ike the most efficient use of engine gas stream. The skirt will be 8-ft. long, of titanium and columbium. The. system, 
which has encountered development problems (AW July 22. p. 107), will plas- an important part in such Apollo mission maneuvers as 
mid-course corrections and rendezvous with the lunar landing module. 


oiul layer made of the heavy tiglit-weave 
nylon, but with convoluted neoprene 
rubber joints at the neck, shoulders, 
elbows, thighs and knees. 

• Restraint layer— An outer containing 
layer, similar to the casing of a tire and 
tube combination. It is made of a lighter 
weight nylon and has an aluminized 
outer coating. The restraint layer is at- 
tached to the primary pressurization 
layer at the joints and at the pressure 
glove and boot connectors. 

• Thennal insulation layer— A loose-fit- 
ting, two-piece garment of multiple- 
layered aluminum coated mylar, de- 
signed to provide thermal insulation on 
the lunar surface. Included with this 
garment are heavy mittens which slip 
over the pressure gloves. The thermal 
layer will be contoured to cover the life 
support backpacks, which the Apollo 
crewmen will strap on prior to leaving 
their Lunar Excursion Module (LEM) 
on the moon's surface. 

All lavers of the pressure suit con- 
nect with integral leather boots, which 
hare an aluminized outer coating and 
rubber soles. The legs of the outer ther- 
mal garment have integral pressure boot 
covers, to protect the astronaut’s feet 
from lunar cold. 


A special lunar overshoe is being de- 
veloped to further protect the feet and 
also to provide a walking platform to 
cope with different terrain conditions. 

The overshoe consists of two glass 
fiber shells. The upper portion is hooked 
over the toe of the insulation-covered 
pressure boot and is strapped across the 
ankle like a roller skate. 

The upper shell is separated from a 
glass fiber foot pad by a half-inch thick 
ring of silicone foam) shaped to match 
the outer edge of the foot. 

The foot pad. which can be varied in 
length and width, will function like a 
snowshoc if the lunar surface is found 
to be soft and porous. The space be- 
tween the two glass fiber layers will be 
vented to the lunar environment and 
will form a half-inch vacuum barrier for 
further thermal insulation. The over- 
shoe foot pad also will be rubber soled. 

Apollo crewmen will wear the suits, 
unpressurized and minus the backpacks, 
during the initial lift-off on the lunar 
mission. The suits will be connected to 
the command module's environmental 
control system for crew oxygen and 
ventilation. They will automatically 
pressurize at 3.5 psi. if the spacecraft’s 
5 psi. pressurization system fails. 


A 10 psi. cabin pressure was con- 
sidered in the original Apollo spacecraft 
design, when it was to have a two gas 
atmosphere. This later was reduced to 
7.5 psi. When a 100% oxygen atmos- 
phere was selected, NASA further re- 
duced the cabin pressure to 5 psi. 

The 3.5 pi. operational suit pressure 
was selected to give the lunar-exploring 
astronauts as much mobilitv as possible. 
After they land the LEM on the moon, 
they will make a gradual transition from 
the 5 psi. cabin pressure to 3.5 psi. 

The 5 psi. emergency suit pressure 
will be used by the crewmen if an emer- 
gency cabin decompression to the opera- 
tional suit pressure occurs and is rapid 
enough to create nitrogen embolisms in 
their blood. 

One crew member may be required 
to wear the entire suit throughout the 
flight. The two who are to land the 
LEM on the moon will wear their suits 
from the start of the mission until the 
LEM has been reoriented on the front 
of the command module during trans- 
lunar flight and given a systems check- 
out (AW July 22, p. 141). They will 
return to command module and remove 
their suits for the rest of the flight. 

But they will keep the suits within 
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If you had to understand how the crystal worked . . . 


you'll be interested in a career at Aerospace 


Hearing whistles, crackles and 
occasional distant voices was 
enough for most kids but not for 
you. You had to know why you 
could hear voices and how they got 
to you. If this curiosity has 
expanded with the years to include 
such areas as Doppler effect, radio 
navigation, and antennas, you may 
well be the kind of a man who'll find 


Aerospace Corporation. 

Chartered to give the U.S. 
Government the benefit of the best 
in space and missile knowledge and 
experience. Aerospace serves as 
architect-engineer in the advance- 
ment of space science and tech- 
nology. It is an organization 
dedicated to planning, evaluation, 
and technical direction of missile 


Aerospace Corporation's prod- 
uct is thoughtful guidance. If your 
creative imagination and high tech- 
nical competence combine to pro- 
duce guiding thoughts, you will find 
opportunity for satisfaction at 
Aerospace. 

For information, write to Charles 
Lodwick. Room 101, P.O.Box 
9508 1 , Los Angeles 45, California. 


an enviable career opportunity at and space projects for the Air Force. An equal-opportunity employer. 



easy reach in case of a command module 
pressure leak. The suits also will func- 
tion as the backup pressurization systems 
in the LEM. 

The LEM astronauts will don their 
suits prior to entering the vehicle for the 
flight down to the lunar surface. Once 
inside, they will connect the suits to the 
LEM's environmental control system. 
The backpacks will be used outside the 
LEM and possibly during transfer be- 
tween vehicles. 

Because the suit will be removed 
during portions of the lunar flight, it had 
to be designed so that the wearer could 
rapidly don it by himself. Apollo astro- 
nauts will be able to don their suits 
in about 5 min., according to L. F. 
Shepard, director of research and en- 
gineering and Apollo program manager 
at Latex. This will be fast enough to 
protect the astronauts from most emer- 
gency situations other than catastrophic 
decompression of the spacecraft, he said. 

The suit is put on like a pair of cover- 
alls and is closed with zippers extending 
from the crotch to the neck. Alumi- 
num-nickel alloys are used in the zippers, 
which are equipped with leather pull 

Heavy Socks Worn 

The crewmen who remove their pres- 
sure suits during the flight will be 
clothed only in the constant-wear gar- 
ment. It contains the network of bio- 
medical telemetry sensors which are 
used to monitor the astronaut's body 
functions. It also has compartments for 
deodorant pads and pouches for and col- 
lection of urine and feces. Heavy knit 
socks are worn over the integral socks of 
the inner layer, to fill out the suit’s 
pressure boot. 

The inner liner, which resembles a 
light-weight coverall flying suit gives 
the pressure suit a smooth, low friction 
interior which makes it easier to put on. 
It also helps prevent chafing. 

The secondary pressurization layer 
hangs slack during normal suit opera- 
tions and provides further protection 
against chafing. If the primary pressuri- 
zation layer is punctured, a sensor be- 
tween the layers automatically inflates 
the inner one. 

The secondary layer has no integral 
joints, but when inflated it presses 
against the joints of the primary layer 
and functions with them. Mobility loss 
with the secondary layer pressurized is 
relatively low, Shepard said. 

Another major factor affecting mo- 
bility is the design of the joints in the 
primary pressure layer. The Apollo suit 
joints, which resemble extended rubber 
bellows, are dipped in layers on alumi- 
num matrices with reinforcing nylon 
added between the layers. Glass fiber 
cones are attached to the lower ends of 
the joints at the shoulders and thighs to 
transition smoothly from the joint open- 


ings to the smaller diameters of the arm 
and leg sections of the suit. 

The ultimate goal of the suit de- 
signers is to develop a suit that will 
give the wearer as much mobility as 
possible, because of the requirements of 
the lunar exploration mission. Leaving 
the LEM to explore the moon, for ex- 
ample, will involve bending and crawl- 
ing in the hatch tunnels, climbing lad- 
ders and walking. 

The pressure gloves and the helmet 
aie attached to the suit with O-rings and 
bearing seals. Spring lock devices in 
the attachment rings permit the wearer 
to put the units on using only one hand 
—a feature dictated by the self-donning 
requirement. The lock rings on the suit 
have three settings-open, engage and 
lock. When the ring is set at open, 
three spring-loaded lock pins around the 
circumference of the ring are withdrawn 
and the gloves or helmet can be re- 
moved. 

To put them back on, the wearer 
sets the ring locks in the engage posi- 
tion, which extends the lock pins under 
spring tension. As the glove or helmet 
adapter rings engage their respective 
lock rings, the wearer locks them in 
place bv pinching the rings together on 
one side. This triggers at least one of 
the lock pins, whicn gives way and then 
snaps shut, locking the unit in place. 

The ring can be locked at the other 
two points in the same manner, while 
the first pin holds the glove or helmet 
onto the suit. The suit lock rings then 
are rotated to the lock position to pre- 
vent the pins from being accidentally 
tripped. The locking device has now 
been adapted by NASA to the Gemini 
spaccsuit, Shepard said. 

Pressure Helmet 

The pressure helmet developed by 
Latex for the Apollo suit has two glass 
fiber shells— a close-fitting liner, with five 
adjustable suspension pads around the 
interior, and an outer pressure shell. 
The liner, which is attached to the 
outer shell, also has padding around the 
faceplate to ensure a snug but comfort- 
able fit on the astronaut’s head. 

Head twisting motion is transmitted 
to the helmet’s outer pressure shell, and 
the entire assembly rotates on the neck 
O-ring. Limited tilting and up and 
down movement of the head is per- 
mitted by the neck rubber joint. 

The space between the larger di- 
ameter outer shell and the liner is used 
for internal storage of the visor. This 
reduces the visor sealing problem, be- 
cause the suit’s internal pressure forces 
the visor out against its seat in the 
pressure shell. 

The visor cannot be opened when the 
suit is pressurized. 

A separate sun visor has been de- 
signed for the helmet to protect the 
astronaut's eyes from the brilliant sun- 
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LOOKING 

FOR 

QUALITY? 



When you look lor quality, 
look to Lavelle! 

Since 1940, Lavelle Aircraft has con- 
tinuously supplied quality components 
to the most prominent companies in 
the aircraft, turbine engine, electron- 
ics and aerospace fields. 

Quality engineering and precision 
manufacturing together with long 
years of experience and pride of work- 
manship has enabled Lavelle Aircraft 
to participate in Tiros, Telstar and 
many other projects of both a proto- 
type and high-quantity production 

When you look lor quality, 
look to Lavelle! 

To find out more information about 
Lavelle Aircraft Corporation’s quality 
controlled services, write for free 
booklet: "Precision Aerospace Com- 
ponents” or call our Contracts 
Manager, William Devoe at (215) 
WO 8-3838. 

LAVELLE AIRCRAFT CORPORATION 
NEWTOWN, BUCKS COUNTY, PA. 
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light to which they will be exposed on 
the moon’s surface. It clips onto ex- 
ternal attachment points on each side of 
the helmet and is easily removed. It 
also can be pivoted up on top of the 
helmet for temporary storage without 
removing the clip assembly. 

Included in the helmet package are 
the earphones and microphone of the 
communications system and telemetry 
components for biomedical monitoring. 
A pressure-tight feeding port is located 
directly in front of the mouth. 

T he helmet oxygen inlet system con- 
sists of small slit ports around the front 

S erimeter of the faceplate. The oxygen 
ow serves four purposes-to clear mist 
from the faceplate, to purge carbon 
dioxide exhaled into the helmet from 
the lungs, for breathing, and to cool 
the face and head. 

The pressure suit’s outer restraint 
layer, which ties all layers together in 
a neat package, resists abrasion and pro- 
tects the rubber joints and other con- 
nectors. The restraint layer has a series 
of straps along the arms and legs and 
across the shoulders and torso. These 
take some of the load off the pressure 
suit zippers and also can be used to 
adjust the suit’s fit. 

Eight Suit Sizes 
At this stage in the suit’s develop- 
ment, Shepard said they plan to make 
suits in eight sizes, following the Air 
Force’s standard height and weight 

It has not been determined, he said, 
if movements of astronauts with odd 
sizes might be restricted. NASA will 
investigate that possibility during mo- 
bility tests. If the penalty is severe 
enough, the suits may have to be tailor 

The suit’s restraint layer also has at- 
tachment rings for the backpack straps, 
pockets for backpack monitoring gages, 
and two umbilical cord attachment 
ports. The ports are located on each 
side of the suit’s chest section, just 

Tire ports are of a quick connect- 
disconnect design that employs a one- 
quarter turn screw lock. This design is 
under study, however, and may be re- 
placed with a plunger type connector 
with spring locks. 

The left attachment port will be used 
to connect the suits to the environ- 
mental controls in both the command 
module and the LEM during flight. 
The right port will be used by the lunar 
exploring astronauts for simultaneous 
connection of the portable backpack be- 
fore leaving the craft for the moon’s 
surface. This will permit them to 
change to the portable system gradually 
and with no pressurization loss. 

Once the astronauts are operating 
from the backpack, the LEM system 
will be disconnected and the left port 


will be used to attach a portable emer- 
gency oxygen unit to the suit. 

The backpack is a 31 -lb. package 
(AW Apr, 22, p. 95) which will permit 
astronauts to leave the LEM vehicle 
on 4-hr. expeditions. The package 
measures approximately 25 in. high, 15 
in. wide and S in. deep. Prototypes of 
the system currently arc being tested 
with a "canned man” in Hamilton 
Standard's space simulation facility. 
The canned man is a machine that gen- 
erates the heat and moisture loads ex- 
pected from a human and evaluates the 
backpack’s ability in a vacuum. 

Major Components 
The backpack has nine major com- 

• Iligh pressure oxygen tank, with a 
4-hr. oxygen supply at S00 psi. 

• Contaminant control canister, which 
contains a centrifugal particle filter, a 
lithium hydroxide element for carbon 
dioxide removal and an activated carbon 
odor filter. 

• Battery-operated fan that re-circulates 
oxygen through the suit and provides 
the cooling ventilation flow. 

• Battery-operated, eight-channel com- 

tions and transmission of biomedical 
data. 

• Silver-zinc, rechargable battery which 
will deliver 2S v. of power for a mini- 
mum of 4 hr. 

• Water boiler, to dissipate heat and 
moisture from the suit by boiling water 
off into the lunar vacuum. 

• Water separator, which removes ex- 
cess moisture from the suit’s oxygen 
circulation flow and funnels the water to 
the boiler, 

• Gas flow regulators and connecting 
tubing, including the umbilical cord 
which has three flexible flow lines. 

• Glass fiber shell, which will protect 
components from impact damage and 
lessen the chance of snagging them on 
the suit’s thermal cover or on hatches 
in the spacecraft. 

No Special Shielding 
Major backpack componeitts are tied 
together with bands and braces, forming 
the basic structure and eliminating the 
need for a separate framework. Materials 
used in the tanks and tubing are con- 
ventional aluminum, stainless steel and 
alloy steel. Some glass fiber and plastic 
materials also are used in the braces. 

All the materials are compatible with 
the space environment, according to 
Roger Weatherbec, Hamilton Stand- 
ard's Apollo spacesuit program manager. 
He said no special micrometcoroid or 
radiation shielding will be necessary in 
the suit or backpack. 

The primary oxygen flow from the 
backpack into the suit begins in the 
main storage tank and leads through a 
flow regulation valve to the umbilical 
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positively inspectable 
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The "Benchmark' 
Fastener 

| MIL-R-7885 Q NAS-1400 g] (CKL) 


Ultimate weight/strength ratio. .. Maximum blind side bearing... 
Minimum blind side protrusion . . . Complete range of grips . . . Unlimited 
freedom of application . . . Dependable hole-fill . . . 

These are the Benchmarks tor reliability in both design and application. 

By specification comparison (see graphs), the HUCK CKL, diameter 
for diameter, is the highest strength fastener in its class! The bulbed 
blind head gives maximum bearing in all sheet applications including 
thin, double-dimple. 

The mechanically locked comppnents of the CKL cannot loosen. Com- 
plete positive hole-fill is accomplished within t 
And, installed CKL Fasteners a -. 

from the driven side. 

16 years of reliable, trouble-free service has made the HUCK CKL 
the true "Benchmark" for the industry. No other fastener in its class 
approaches its single high standards. 

Let's get together to solve your loosener* problems. Write, wire or 
call your Huck representative. 

See Our Speciticatbns in Sweet's Catalog Service 






Goodyear Aerospace has proved experience in ground support systems 


Aerospace is our business at GAC-Goodyear Aerospace 
Corporation— and ground support systems are a key com- 
ponent. Since 1947 we’ve been developing and producing 
these systems. We've worked on virtually every segment 
of the ground support spectrum — missile transporters, 
launchers, communication packages — automatic checkout 
consoles, electronic tactics simulators and pilot trainers— 
workstand shelters and assembly fixtures, too. 

That experience has taught us the value of simplicity— 
the importance of mobility— the need for speed. It's also 


taught us how to achieve the ultimate measure of a sys- 
tem’s worth : Reliability. 

And when Goodyear Aerospace takes on a ground sup- 
port responsibility, it’s equipped to handle the whole job. 
That includes design, development, manufacture, logistics, 
field service, maintenance, spares, spares provisioning data 
and even technical manuals. 

Ground support is one of GAC's major aerospace capa- 
bilities. Others include systems management, astronautics, 
avionics, advanced electronics, expandable structures. If 


yon need these capabilities on your project, write on com- 
pany letterhead to : Goodyear Aerospace Corporation, Box 
910AJ, Akron, Ohio, 443X5. 

Weapons systems with GAC ground support: ATLAS: Erection 
boom & mechanism, handling trailers. POLARIS: Air- 
suspension-cushioning system for shipping containers. 
SUBROC: Support equipment (GAC is prime). MACE: 
Translauncher, fuel packs, communication equipment, 
checkout consoles. MMRBM: Transporter-launcher. 
Plants in Akron, Ohio, and Litchfield Park, Arizona. 
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I love you... sometimes 


That’s the climate ot the cold 
war. Today, a kiss on the 
cheek; tomorrow a bullet in 
the back. The next day? Be 
prepared for either or both. As 
a broadly diversified indus- 
trial complex, Kelsey-Hayes is 


helping our country prepare 
for either or both. Our aero- 
space divisions, Heintz, Speco 
and Utica Turbine Parts, work- 
ing singly or as a Kelsey-Hayes 
task force (as the project de- 
mands) produce a variety of 


key components for aircraft and 
missile guidance and propul- 
sion, aircraft warning systems 
and ordnance, to name but a 
few. Kelsey-Hayes Company, 
General Offices and Sales 
Headquarters, Romulus, Mich. 
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cord oxygen line. Inside the suit, the 
oxygen is piped to the helmet face- 
plate’s circulation system. 

The exhaust flow from the helmet 
circulates down through the suit, where 
it is picked up by a multiple gas col- 
lector near the waist and piped to the 
backpack through the return flow line 
of the umbilical cord. 

The return gas flow, which is warm, 
moist and contaminated with carbon 
dioxide, is passed first through the cen- 
trifugal debris separator, where moisture 
droplets and solid contaminants are 
spun out of it. It then enters the 
lithium hydroxide and activated carbon 
filters where carbon dioxide and trace 
and odor contaminants are removed. 
By-products resulting from the filter re- 
action arc lithium carbonate, heat and 


Cooling Reduces Moisture 

The gas flow then enters the circula- 
tion fan. A pressure drop created by the 
suit’s circulation system is overcome 
and the gas flows on to the boiler. The 
gas is hotter than when it entered the 
backpack because of heat generated by 
the pump motor and the reaction in the 
lithium hydroxide filter, so it is cooled to 
40-45F by he-at exchange in the boiler. 

The cooling condenses some of the 
moisture out of the flow, but the gas 
still is saturated when it leaves the heat 
exchanger. The moisture content is fur- 
ther reduced by ducting the gas through 
a water separator which forces the flow 
around a sharp turn. This causes excess 
moisture to condense on the wall of the 
separator duct, where it is picked up by 
a wick and drained into the boiler reser- 


Gos Flow Maintained 

The reconditioned gas flow enters 
the suit through the third line in the 
umbilical cord which feeds the network 
of nylon circulation tubes reaching to 
the extremities of the suit. The arm 
tubes, which pass through the suit’s 
liner into the pressure gloves, are held in 
place by end loops that slip over the 
wearer’s middle fingers. The leg tubes 
are attached to the leg liners and ex- 
haust into the pressure boots. The re- 
turn flow from the suit’s extremities also 
is picked up by the multiple gas collec- 
tor and recirculated. 

As the backpack fan maintains the 
circulating gas flow, the oxygen regula- 
tion valve continues to feed oxygen into 
the system through the faceplate vents. 
The gas flow circulating through the 
suit is the only means of cooling the 
wearer. A constant temperature is main- 
tained by boiling water and venting the 
steam to the moon’s vacuum. 

As the heat load generated bv the 
wearer increases with activity, the boiler 
temperature rises and a greater volume 


of steam is exhausted to maintain the 
constant temperature. Tire wearer can 
make small adjustments in the cooling 
rate of the circulation system by throt- 
tling the return gas flow from the cir- 
culation fan. 

Primary Support System 

Since the suit and backpack will be 
the primary life support system on the 
moon, Wcathcrbcc said greater care had 
to be taken during the design and de- 
velopment phase to ensure that material 
and seal specifications were met. Tire 
suit also had to be designed with a cer- 
tain amount of redundancy, such as the 
secondary pressurization layer. 

The emergency oxygen supply was in- 
cluded in the backpack system for the 
same reason. The emergency supply 
package consists of a small, 7,500 psi. 
container and a flow regulation valve. 
It will engage automatically if the pri- 
mary supply is cut off or’ if it is ex- 
pended. 

On current suit models, the emer- 
gency supply is carried by a shoulder 
strap and is attached to the suit’s left 
umbilical port. The final suit model 
probably will have it mounted on the 
backpack. 

Increase Flow Rate 

In the backpack itself, redundancy 
was not considered necessary for the 
circulation system. If the fan motor 
or the batten’ failed, for example, the 
suit occupant would be uncomfortable 
but in no immediate danger. The oxy- 
gen flow rate could be increased enough 
to purge carbon dioxide from the sys- 
tem and to maintain a limited circula- 
tion flow. Most of the cooling effect of 
the circulating gas would be lost, but 
an astronaut on the moon could func- 
tion well enough under the circum- 
stances to return to the LEM, Weather- 
bee said. 

Apollo mission requirements call for 
three backpacks to be carried in the 
excursion module. One backpack will 
sene as a backup system. The expenda- 
bles in the backpacks, such as the 
lithium hydroxide element in the filter 
canister, the oxygen tank and the bat- 
tery, are designed for easv removal to 
permit replacement or recharging. The 
backup unit would be used only if a 
major component failed in one of the 
other backpacks. 

A combined telemetry and communi- 
cations unit is being supplied for the 
backpack by International Telephone 
and Telegraph Corp.’s Kellogg Div. It 
consists of a duplex component with a 
simplex backup. The unit, called an 
extra vehicular suit telemetry-communi- 
cations set, is a long, thin, rectangular 
package on top of the backpack’s boiler 
water tank. It has eight channels for 
voice communications with the LEM 



in aero-space. ..in industry 

Chicago Pneumatic has ready solutions 
for high frequency AC and low voltage DC 
Motor problems . . . unusually broad capa- 
bility. ■ Experience acquired in developing 
and producing hundreds of motor types 
and design variations for missiles, air- 
craft, and GSE, makes CP unusually well 
qualified to solve your problems. Sizes 
from .01 to 17 hp. We offer special apti- 
tudes for critical envelope limitations and 


mersion in 


. . 'uel or refriger 
highly specialized drives for applica 
such as constant speed memory J - 
variable load pumps and fan driv 
tors with as many as 32 poles ha\ 
developed for specific application, 
work with you on your special mi 
quirements. ■ New Second edition of 
Electric Motor and Actuator 
data book, Catalog 910 now 
available. It is crammed 
with facts on specialized 
motors and actuators . . . 
specifications, performance 
curves and dimensions. 




i 


Chicago Pneumatic 

ACTUATOR l SPECIAL MOTOR DIVISION 


AVIATION WEEK & SPACE TECHNOLOGY, October 28, 1963 
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Doesn’t it deserve the best connector ? 


You bet It does! And the best going is the AMP-BLADE* 
Connector you see above. Here's why: 

Staked Down Construction. Each male tab is mechani- 
cally staked to the board. This rigid staking eliminates 
all board warpage problems. Joins male housing solidly 
to board. Assures intimate contact between board paths 
and male contacts. 


unvarying mechanical and electrical uniformity, lowest 
possible installed costs. Snap-in assembly means no un- 
used contacts. You pay for only those contacts you need. 

Gold Plating. .000030" gold over .000030" nickel con- 
tact plating is standard. Never an option or extra. 
Control by X-ray measurement assures uniformity in 
thickness and prevents metal creep and oxide buildup. 


Molded Male Tab Housing. Male tabs, encapsulated 
into the housing, assure correct alignment with re- 
ceptacle contacts. This eliminates any possibility of 
mismating, leading to plating wear, environmental 
problems and poor contact 

Large Areas of Contact. Receptacle contacts provide 
3 "long” areas of contact with male tab. This eliminates 
"rocking” and plating wear. Special contact spring 
assures uniform contact pressures. Stabilizing boss 
controls receptacle float in housing. 

Crimp, Snap-in Design. Receptacle contacts are termi- 
nated automatically at rates up to 4,000 per hour. 
Precision crimping with automatic machines assures 


You can count on AMP-BLADE Connectors to deliver 

vanced solid state designs. But don't take our word for 
it. Find out for yourself. Our test reports tell the story 
in facts and figures that make interesting reading for 
any design engineer. Send today for your free copy. 


AMP 


I INDUSTRIAL 
SALES 

INCORPORATED ■ DIVISION 


L_„_r__i_r___-___! j 


60 


and the orbiting command module, and 
for telemetry of biomedical monitoring 
data. 

Other major subcontractors and sup- 
pliers in the spacesuit program include: 
backpack batteries-Eagle-Picher Co.; 
gas flow regulators-Carleton Controls 
Corp.; tanks— Tapco Div. of Thompson 
Ramo Wooldridge, Inc.; precision sen- 
sors and controls-Giannini Controls 
Corp., Parker-Hannifin Corp., Bourns 
Inc.’s Instrument Div., and Gulton 
Industries, Inc. 

Republic Aviation Corp. conducted 
environmental tests on early suit de- 
signs, suit materials and backpack pro- 
totypes. Future testing will be con- 
ducted in an expanded space simulation 
facility now under construction at Ham- 
ilton Standard. 

Zero-G Tether Tests 
Seek Pilot Restraint 

Dayton, Ohio— First conclusions of 
experiments with design of tethers 
for astronauts working outside space- 
craft supports use of three-point har- 
ness attachment to eliminate unde- 
sirable tumbling at the end of a life 
line. 

Project flights by Aerospace Medical 
Research Laboratory of Wright-Patter- 
son AFB have used a KC-135 to attain 
zero-g effects similar to those a space- 
man might anticipate. 

Joseph W. Ileltzel, a civilian project 
engineer attached to the crew stations 
branch, reported that five flights to 
date have permitted 72 maneuvers in 
a zero-g condition. Heltzel said 65 of 
the maneuvers produced usable infor- 
mation on 21 harness configurations. 

Another 20 will be tested on the re- 
maining four flights, Heltzel said. The 
41 configurations were selected from 
160 first considered. 

Primary goal of the flights has been 
to find a simple harness able to absorb 
g's of sudden deceleration and impact 
without injury to the astronaut, disori- 
entation or spin. 

Results could be used in forthcoming 
Gemini flights, the laboratory feels, 
when in one experiment an astronaut is 
to practice exiting from the two man 
spacecraft. 

Heltzel was the subject on each ex- 
perimental flight. As a tether lie used 
25 ft. of parachute shroud line attached 
to various harnesses under considcra- 

During each maneuver Heltzel 
pushed himself horizontally out from 
a board when the aircraft reached zero- 
g. As he fell free, Heltzel stabilized his 
body rigidly to anticipate the impact 
when he reached the end of the shroud 

Tumbling resulted in almost every 
case. Only four harness configurations 


did not cause an undesirable spin. 

With a harness using a chest attach- 
ment Heltzel's head was pulled down 
and the tumble was toward the air- 
craft’s floor as if in a forward somer- 
sault. A back harness attachment 
pulled him up as if starting a back 

Such reactions showed the advisa- 
bility of using a three-point attachment, 
Heltzel felt. Most suitable one con- 
sidered would attach on each thigh 
and on either the chest or the back, to 
prevent tumbling by absorbing the im- 
pact at the end of the line over a 
wider area of the body. 

Impact forces measured by accelerom- 
eters attached to Heltzel' are being 
evaluated. The accelerometers were 
mounted in two packages, each con- 
taining devices to measure forces on 
three axes. They were placed on Hclt- 
zel's chest and' in a pilot's helmet 
modified for the experiments. 

A major problem among those en- 
countered was line entanglement as 
Heltzel floated away from his push-off 
point. Another undesirable phenom- 
enon was the rubberized effect of the 
nylon, which will be replaced in future 
tests by steel cable. 

Additional experiments will utilize a 
reel to study problems encountered as a 
subject is drawn back. 

A harness also could be incorporated 
within a pressurized suit, project work- 
ers feel. That would eliminate the 
need to don a harness separately. 



What B I A did for 

the A3D, T39D, 
C2A, and ABC 


B/A can do for you 



If you recognize such abbreviations as 
A3D, T39D, C2A, and A6C, you also 
should know B/A. 

B/A stands for Baird-Atomic, Inc., 
a growing company recognized by the 
U.S. Air Force and Navy for such ac- 
complishments in airborne optical 
instrumentation as: 

For the A3D, T39D, and C2A — 
precision, compact sextants for celes- 
tial navigation. These are designed to 
meet limited cockpit space restrictions 
and, importantly, to enable the navi- 
gator to solve navigational problems 
without leaving his seat or changing 
his normal operating position. 

For the A6C — a downward- 
looking viewfinder permitting the 
bombardier-navigator to monitor the 
electrical input signals from the 
bombing/navigation system to the 
reconnaissance systems. 

You should know, too, about B/A’s 
experience in optical lasers, space sys- 
tems, infrared systems and instru- 
ments, and many other fields. 

In fact, if your interests are in 
design, development, manufacturing, 
or supporting services in optical or 
electro-optical fields, you should in- 
vestigate what B/A can do for you. 

Write today for the B/A facilities 
brochure. 

Engineers and scientists: Write Industrial 
Relations Director for information about 
openings. An equal opportunity employer. 
Research and Engineering Department 
'1 BA mo -A TOM/C, INC. 
PE| 33 University Road ■ Cambridge 38, Mass. 
Advanced Optics and Electronics . . . Serving Science. 
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EVERYTHING 

UNDER 

CONTROL 


Hamilton Standard’s development of air inlet controls for high Mach 
aircraft like the F-lll is based on years of experience acquired in 
design and production of more than 35,000 hydromechanical main and 
afterburner fuel controls for turbine engines. 

Air inlet control systems developed by Hamilton Standard auto- 
matically position bypass doors and vary inlet duct geometry to provide 
maximum practical pressure recovery with minimum drag losses. 
Pneumatic-mechanical pressure-sensing and computing devices, along 
with high-performance valving, combine to achieve dramatic state-of- 
the-art improvement in pressure-ratio sensing. 

Diversified experience in hydraulics, pneumatics, mechanics, elec- 
tronics, and packaging gives Hamilton Standard fuel and air inlet 
controls a built-in reliability bonus unmatched in the industry. 


U _ 

-fin 


Hamilton 

Standard""' 



Spike Use Studied for Hypersonic Control 


By Roderick D. Hibbcn 

Dayton, Ohio— Control of flight ve- 
hicles at hypersonic speeds by deflecting 
a nose-mounted spike is under investiga- 
tion at the Wright-Pattcrson AFB Aero- 
space Research Laboratories here. 

A stainless steel spike was tested first, 
to be followed later by evaluation of 
aerodynamic gas and liquid spikes as 
possible solutions to re-entry bum-up 
problems. 

Aerospace Research Laboratory engi- 
neers also think that lengthening of a 
disintegrating steel spike from within 
the flight vehicle as the tip ablated 
might solve the burn-up problem. 

First measurements of lift and drag 
coefficients using the stainless steel 
spike were made at a fixed Mach and 
Reynolds number in tests in the 
laboratory's 3-in. hypersonic wind tun- 
nel recently. 

The flight vehicle shape selected was 
a i-in.-dia. cylinder, hemispherical at 
one end (see photo above). Heat trans- 
fer to the model, along with drag, was 
reduced by choosing a spike length to 
vehicle body diameter of one to four. 
The spike was A-in. dia. 

Lift and drag coefficients were cal- 
culated at Mach 11.76 from 180 pres- 
sure readings recorded at ten holes lo- 
cated on the model surface. The spike 
was mechanically rotated through 360 
deg. in 20 deg. intervals. 

An electrical breakdown of the gases 
between the model and wind tunnel 
wall— a glow discharge— was initiated to 
observe shock wave patterns around the 
spike. Patterns were recorded using a 
Schlicrcn photographic technique in 
which the diffraction pattern seen in 


the photograph shows sharp density 
changes in the high speed gas flow. 

Stagnation conditions, under which 
the moving fluid in the wind tunnel is 
at zero velocity relative to some point 
on the stationary model, occurred at 
1.300F under 400 psia. during the test. 
The Reynolds number— a measure of 
fluid flow in the wind tunnel-was 28,- 
700/in. at Mach 11.76. 

Tire greatest spike deflection studied, 
so far, has been 7.5 deg. 

Maximum lift was generated at about 
6 deg. spike deflection. 

The largest lift to drag ratio was 0.74 
at about 3.3 deg. of spike deflection. It 
decreased at greater deflections. 

Aerospace Research Laboratory's 3- 
in. hypersonic wind tunnel was capable 
of simulating 100-200,000 ft. of altitude. 
However, the dcflectible spike concept 
is seen as a possible hypersonic control 
device for altitudes as high as 400,000 



ft— well below extent of the U. S. stand- 
ard atmosphere of 435 mi. 

Although the spike deflection concept 
as a control system is thought to be 
new, the use of a spike rigidly attached 
to the nose cone of a rocket or missile 
as a means of separating airflow, reduc- 
ing drag and lowering heat transfer to 
the cone has been known for several 

Measurements made at the Aerospace 
Research Laboratory, Langley Research 
Center and Princeton University showed 
that addition of a straight spike to the 
vehicle nose cone reduced drag bv about 
10 to 16%. 

One of the many problems in design- 
ing controllable hypersonic vehicles has 
been to prevent tne nose cone from 
burning up from the high heating rates 
it experiences at speeds above Mach 5. 
The need to maintain sustained hyper- 
sonic velocities in future flight vehicles 
also has caused serious material prob- 

Later evaluations will seek to deter- 
mine if aerodynamic spikes could be 
created bv short bursts of gas or liquid 
material from the vehicle nose cone. A 
liquid spike might cool the nose of the 
vehicle as well as provide flight control 
for the vehicle. 

At the present time, liquid spikes ap- 
pear to be more promising than gaseous 
spikes since diffusion of the gas in the 
latter may not allow the spike to form 
long enough to generate lift. 

In the near future. Aerospace Re- 
search Laboratory engineers plan to 
check a recently published Russian 
theory which predicts the lift to drag 
ratio of a fixed spike attached to any 
body shape. 
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REPORT NO. 2 


SECRETS OF A TRUE STOL TRANSPORT 


MCDOISIISIELL 


The MCDOIMIMELL. 



With the McDonnell 188E, steep 
turns can be made at airspeeds as 
low as 60 knots. Full span triple- 
slotted flaps and the entire wing 
of the 188E are immersed in the 
propeller slip-stream. Lateral dis- 
placement of the pilot control stick 
results in differential pitch between 
the two extreme outboard propel- 
lers in a turn, a decrease in pitch 
on the inside of the turn and an 
increase in pitch on the outside. 

The resulting change in slip-stream 
velocities over the outer wing 
panels provides a powerful lateral 
moment advantageous in low 
speed turns and the differential 
thrust establishes a favorable yaw- 
ing moment. Such use of the out- 
board propellers is made possible 
by mechanical cross-shafting be- 
tween the four propulsion units. 
This low speed controllability has 
been demonstrated in the proto- 
type, the Breguet 941. Ask the 
Officers who have flown it. 


A True STOL Transport requires ex- 
ceptional controllability at low speed for 
safe operation in adverse wind conditions 
and to avoid obstacles that frequently 
surround remote landing sites. 



"Take-off during 1963 Paris Air Show" 
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PRODUCTION BRIEFING 


McDonnell Aircraft Corp., St. Louis. 
Mo., lias received a S31 0.2-million fixed- 
price incentive contract as additional 
funds for F-tB, F-4C and RF-4C 
Phantom 2 aircraft. The Navv contract 
converts two existing letter contracts. 
Previous obligations under the two let- 
ter contracts amount to $31 5.2 million. 

Gvrodvnc Co. of America, Inc.. Long 
Island. S'. Y.. has a S7.4-million sup- 
plemental agreement to an existing cost 
plus incentive fee contract for long lead 
time items to support Fiscal 1964 pro- 
curement of QII-50C drone anti-sub- 
marine helicopters (DASH). Previous 
obligations under this contract total 
$11.7 million. 

Bcndix Pacific Div. of Bcndix Corp., 
North Hollywood. Calif., will design, 
develop and manufacture the hydraulic 
equipment for thrust vectoring the four 
solid acceleration rochet motors to be 
mounted in the tail of the Air Force 
X-20 (Dvna-Soar) space glider. Contract 
is from Boeing for S6 50,000. 

Honeycomb Products. Inc., Miami, 
Fla., will supply phenolic impregnated 
glass fiber honeycomb core material for 
the bulkheads in the second stage of 
National Aeronautics and Space Admin- 
istration's Saturn 5 rocket, under a 
S707.000 contract from North Ameri- 
can's Space & Information Systems Div. 

Bcndix Corp., Towson. Md., has been 
awarded a $1 -million Nary contract to 
design and manufacture the tracking 
and computing system and perform sys- 
tems integration for a mobile all-weather 
missile range safety system. It will moni- 
tor the early phase of missile flights 
from Pt. Arguello and Vandcnberg AFB. 

Garrett Corp., Los Angeles, has re- 
ceived a S19.6-million follow-on con- 
tract for production of environmental, 
central air data, and emergency ram 
air turbine svstems for the McDonnell 
F-4B, F-4C and RF-4C aircraft. 

Beckman Instruments' Systems Div., 
Downey, Calif., will build two data ac- 
quisition and one recorder unit to evalu- 
ate the Apollo spacecraft under flight 
conditions of thrust, temperature and 
vibration under a Si-million contract 
from North American Aviation’s Space 
& Information Systems Div. 

Marquardt Corp.’s Pomona Div. will 
develop eight Atlas missile crew pro- 
cedure trainer systems under a $1. 9-mil- 
lion Air Force contract. Systems will be 
used at various Strategic Air Command 
liases to train Atlas crews. 



PROBLEM: 

SOLUTION: 


To Develop a Pump to Handle a Low Lubricity, 
Corrosive, Monopropellant for Space Application 

SUND5TRAND'S 

POSITIVE DISPLACEMENT 
HYDRAZINE PUMP 


In order to utilize lighter, low pressure fuel tankage for a storable space power 
system, Sundstrand engineers faced the problem of developing a fuel boost pump 
which would handle hydrazine. 

Performance requirements were: 

FLOW RATE 1 GALLON PER MINUTE 

DISCHARGE SPEED 1450 PSI 

OPERATING SPEED 6000 RPM 

LIFE 75 HOURS 

MAXIMUM RELIABILITY, MINIMUM SIZE AND WEIGHT 
Here's where Sundstrand's long experience in the design of positive displacement 
pumps and motors paid off. More than 75 hours of operation at 6000 rpm as part of 
a space power system has proven that the Sundstrand-developed pump performs 
easily within these specifications. Volumetric efficiency of more than 90% has 
been demonstrated. 

The poor lubricating qualities of hydrazine were side-stepped by eliminating 
sliding valves, minimizing side loading between piston and cylinder, and exercising 
extreme care in selection of materials. Lubrication of other moving parts was 
accomplished by isolating them from the hydrazine. 

This basic pump design for low lubricity fluids has many applications in 
other hand-to-handle fluids. Perhaps you have an application for such a pump, or 
perhaps you have a fluid supply system problem that Sundstrand engineers can 
help you solve. For more information on this pump or a description of our varied 
experience and facilities, write to: Manager, Applications Engineering. 



SUNDSTRAND 

AVIATION-DENVER 

A DIVISION OF THE SUNDSTRAND CORPORATION • 2480 WEST 70TH AVENUE. OENVER, COLORADO 80221 
DISTRICT OFFICES: WASHINCTON, DAYTON, HOUSTON, LOS ANGELES, SEATTLE 

If you would like to work at Sundstrand, in Denver, finding practical solutions 
to challenging problems, write to our Personnel Director. 

AN EQUAL OPPORTUNITY EMPLOYER 
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Some communications systems don’t interest us. 


La Rcsoluc. the French navy's new helicopter carrier, is seen (top) at Brest during first landing tests with a Slid Super Frelon turbine- 
powered ASW helicopter (AW June 10, p. 96). Note helicopter hovering just off flight deck, aft of superstructure. The carrier is 
expected to go into operational service when it completes its sea trials next year. In the 12,000-ton class, La Rcsoluc has a top speed of 
26 kt., and can handle 12 heavy helicopters of the Super Frelon size. Super Frelon is shown in hovering flight (center) and on deck (bot- 
tom) near aft elevator. Flight deck measures 330 ft., and ship is 640-ft long, with 81-ft. beam. 




French Helicopter Carrier Shown in First Tests 


Most do. 

Currently, we’re involved in microwave in Puerto Kico; 
extended range UHF ground-air-ground over the North 
Atlantic; MRC-98 tropospheric scatter; and transportable 
ground stations for satellite relay. 

Bendix Radio's also responsible for an international net- 
work of teletype relay terminals. We're engaged in secure 
communications. We’ve a direct-dialing random-access radio 
system called CAPRI. We’re producing a miniature command/ 


control system for solid voice communications in a jet-aircraft 
environment, and HF radio teletype systems. 

We have the in-house capability to take over your com- 
munications network from feasibility study to checkout. 
Through Bendix Field Engineering Corporation, we’ll even 
maintain and operate it. 

In a word, we know systems. If you need what we know, 

Bendix Radio Division, Baltimore, Maryland 21204. 


Bendix Radio Division 
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Even if you invented a hearing aid as good as this one, 


this would make it better. 


You're looking at a Fairchild Silicon 
Planar transistor. The same basic tran- 
sistor that goes into a 110 ton Titan I 
missile— and a Sonotone hearing aid 
weighing less than l/5th of an ounce. 
Planar transistors resist shock, heat 
and moisture far better than ordinary 
transistors. They make for a whole 


new kind of reliability— and durability. 
Which may be good to hear. Particu- 
larly if you’re a little hard of hearing. 


FAIRCHILD 

SEMICONDUCTOR 


r CORPORATION/343 v/hish 


2-50U/T«X! 413-9 



AVIONICS 


PRODUCTION PROTOTYPE of missilc-bome giiidance/clieckout computer, slated for use in Minutcinan ICBM squadrons starting in 
Wing 6, is shown in closeups indicating construction details. Photo at left is upper view of computer with top cover removed; right photo 
shows bottom with bottom cover removed. Note that interconnect boards for memory and logic sections arc at opposite sides of com- 
puter. leaving circuit boards accessible for removal or checkout through connector contacts at alternate edges of boards. 


Microcircuits Boost Minuteman Capability 


By Barry Miller 

Anaheim, Calif.— Extensive use of 
microcircuitry throughout the compu- 
ter, flight controls, inertial platform 
and associated electronics comprising 
the guidance and control system of the 
Improved Minuteman ICBM is ex- 
pected to make possible greater missile 
reliability, range and accuracy. 

In addition, microcuitry will vastly 
simplify support and control of the silo- 
emplaced weapon, slated for Wing 6 
and later Minuteman installations. 

The first production prototype guid- 
ance and control system incorporating 
microcircuitrv is nearing completion 

here at Autonctics Div. of North 
American Aviation, associate prime 
contractor for Minuteman guidance 
and control. A lightweight digital com- 
puter. which is the heart of the sys- 
tem. was assembled recently and cur- 
rently is undergoing extensive testing. 

Autonctics is working under Air 
Force Ballistic Systems Div. contract 
to design, develop and test production 
prototypes of Improved Minuteman’s 
guidance and control system and ancil- 
lary launch equipment. 

The implied and frequently stated 
potential benefits of microcircuitry— in- 
creased reliability, reduced size and 
weight, lower power and lower costs— 
are apt to overshadow what may he an 
equally important effect of its use ill 
Improved Minuteman. 

Combined with other design and 
packaging techniques, microcircuitry 
enables computer capacity to be dou- 
bled, thereby pennitting the missile- 
borne computer to perfonn a more com- 
plex group of functions than earlier 


machines in Wing 1 through 5 missiles 
and to assume functions not previously 
performed. 

By designing the computer to per- 
form many more roles than its critically 
important flight missions— an approach 
Autonctics initiated in its Hound Dog 
air-to-surface missile, continued with 
the first generation Minuteman (AW 
Oct. 29. 1962, p. 6?) and again pur- 
sues in the Improved Minuteman sys- 
tem-company engineers have a com- 
puter which does away with most of the 
ground support equipment and tightly 
controls what little is left. 

The computer will be able to com- 



MOCKUP of guidance section of Improved 
Minuteman ICBM being developed by An- 
toncties reveals that flight control electron- 
ics. as well as digital computer and gyro 
stabilized platform electronics that would 
normally be expected, are upstage. General 
purpose amplifier utilizes semiconductor 


municatc directly with the launch con- 
trol facility through the Sylvania 
secure communications system that con- 
nects Minuteman silos with the con- 
trol facility. This eliminates most of 
the ground data processing equipment 
necessary in earlier Minuteman wings. 
A consequent increase in the number 
of silos a single launch facility can con- 
trol is a possible secondary advantage. 

In the earlier Minuteman system, the 
missile computer checked out only mis- 
sile-borne functions, getting its signals 
to do so from ground equipment in the 
silos. It reported gross results of a num- 
ber of go-no-go tests to the ground gear. 

Obtaining silo status infonnation, 
such as the nature of silo environment, 
water level at the bottom of the silo 
and position of the silo doors and con- 
trolling ordnance devices was the duty 
of separate ground equipment supplied 
by Boeing, alternate Minuteman prime 
contractor. 

The computer in Improved Minute- 
man now assumes these duties. Secure 
commands conic directly from the out- 
side world and the computer com- 
mands the remaining ground equip- 
ment. Ground test equipment now 
primarily supplies the "muscle" to turn 
on ground power to the missile by 
throwing a power contact tinder com- 
puter command. 

Additionally, the computer tells a 
ground scanner, or electrical stepping 
switch, how and when to scan in ob- 
taining silo status information. The 
scanner gives the computer go-no-go 
signals which the computer includes in 
its status report of 60 items examined 

For the earlier Minuteman systems. 
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Autonctics supplied two drawers of 
equipment, known as a coupler, which 
would accept commands from a data 
processor and the Boeing equipment 
and put these in a fonnat suitable 
for instruction of tile computer. It also 
monitored the computer. 

With the ability of the computer to 
talk directly with the communications 
system, the coupler, the ground data 
processor and the Boeing gear are un- 
necessary. This simplifies maintenance, 
tends to increase reliability by reducing 
the quantity of equipment and offers 
greater flexibility. Any additional com- 
mands or deletion or alteration of com- 
mands requires only a change in the 
program of the missile-borne computer. 

Ground equipment now consists of a 
single drawer "signal converter" com- 
pletely under control of the missile 
computer. It contains the previously 
mentioned scanner, the contactors for 
throwing power and some sequencing 
circuitry to turn the missile on initi- 
ally. In addition, there are two port- 
able suitcases of equipment, containing 
a small tape reader and control panel, 
for inserting specific data on the mis- 
sile's assigned target in the computer 
memory. 

After the missile is lowered into the 
silo, and targeting infonnation trans- 
ferred to the computer, personnel can 
remove the suitcases, leaving the single 
drawer of equipment as the silo's prin- 
cipal ground equipment. Previously, in- 
sertion of targeting information was 
done by a truck-mounted programmer 
that was driven from silo to silo (AW 
Nov. 5, 1962, p. 79). 


Using microcircuitry in the single 
drawer of ground equipment reduces its 
size and weight, but— more important 
—permits the grouping of circuit func- 
tions on easily accessible single module 
boards, thus easing troubleshooting and 
maintenance of what ground equipment 
remains. 

Besides its expanded functions, the 
computer has its bread and butter duties 
like the earlier Minuteman missile. It 
solves the basic guidancc-to-target equa- 
tions, based on information supplied 
to it by attitude and velocity signals ob- 
tained from gyros and accelerometers. 
It generates steering commands for the 
missile’s flight control system. It con- 
trols staging and thrust termination for 
each of the missile's three stages and 
determines when it is safe to provide 
pre-ann signals for the warhead, when 
to release penetration aids, etc. 

In the silo, the computer provides 
continuous checkout of the missile and 
periodically performs detailed perform- 
ance and calibration tests. It also counts 
down the missile prior to launch. Over 
99% of its many years of lifetime are 
spent checking, rechccking and simulat- 

To achieve Improved Minuteman 
goals of higher accuracy, increased range 
and payload and greater flexibility and 
reliability requires that the missile-bome 
computer be functionally more com- 
plex. If the new system were built 
with the same types of avionics com- 
ponents and packaging as employed in 
the first versions of the computer, the 
added complexity would vitiate any re- 
liability improvements. 


This can be inferred by looking at 
the computer itself. The earlier Minute- 
man computer systems contained a total 
of 89 circuit boards (4 in. x 8 in.) in- 
cluding the power supply, a magnetic 
disk memory, a cable harness of con- 
siderable size and complexity and a 
shell-like frame. 

Using the same component and pack- 
aging design techniques to expand the 
computer to twice its previous capabil- 
ity to enlarge its performance and flex- 
ibility and reduce silo equipment 
would substantiallv boost the size and 
weight of the computer. Additional 
necessary components, boards, inter- 
connections and harnessing would di- 
minish the machine's reliability. Hie 
complement of circuit boards alone, 
according to Autonctics' calculations, 
would swell to 109. 

Instead, the company elected to im- 
plement the system wherever possible 
with semiconductor microcircuits and, 
where these were not applicable, with 
related microcircuit techniques if at all 
possible. Its decision was motivated by 
the belief that semiconductor micro- 
circuits would improve reliability and, 
as secondary benefits, would offer sav- 
ings in size and weight and possibly 

The basis for Autonetics’ expectation 
of increased reliability is that micro- 
circuits, fabricated by silicon planar 
techniques on a single substrate, will 
require significantly fewer process steps 
than comparable circuits made of dis- 
crete components. With fewer process 
steps, control can be tighter and reli- 
ability improved. Although fabricating 



DIMINUTION IN SIZE of Improved Minuteman guidance computer (extreme foreground, left) is apparent when it is compared with earlier 
Minuteman computer employed in missiles of Wings 1 through contained on semi-circular structure. Circuit boards of newer com- 
puter (note one being held) are smaller than those of previous computer and fewer in number. Single Improved Minuteman circuit board, 
right, performs same function as the 18 larger circuit boards of the type employed in the guidance computer of earlier versions, which 
used discrete conventional electronic components. Newer computer performs added functions. 
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move it, raise it, rotate it! 


GROUND SUPPORT EQUIPMENT DEMANDS POWER 
-PLENTY OF IT. AND VICKERS HYDRAULICS CAN 
RAISE-MOVE-TRAVERSE 'MOST ANYTHING. 

Accuracy is extraordinary. Control is positive. Acceleration, 
deceleration, reversal are faster than with any other power 
transmission. How fast? In just 30 milliseconds a piston pump 
can go from zero to maximum output I And, you can elevate and 
train accurately at speeds near zero. 

Vickers hydraulics offer higher horsepower in smaller envelopes 
-the widest range of hp ratings available. Hydraulic power 
means added safety in explosive atmospheres. In high tem- 
peratures, fire resistant fluids can be used. 


Yes, you get not only a comprehensive line of hydraulic compo- 
nents and power packages, but you cash in on skilled manpower, 
too. Remember : Vickers hydraulic engineering staff is the largest, 
most experienced anywhere. And backing them is an unmatched 
R&D facility. 
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a complete microcircuit requires more 
steps than an individual transistor (in 
one typical case, 22 steps instead of 14). 
the single microcircuit can replace sev- 
eral transistors, diodes, resistors and 
capacitors. 

In addition, there is less soldering, 
less over-all case area, fewer hermetic 
seals and fewer leads-all potential 
sources of avionic component degrada- 

Autonetics engineers also tried to re- 
duce the number of different types of 
circuits employed throughout the sys- 
tem and where possible to use common 
circuits in the computer, the inertial 

fact, the company settled on about 20 
semiconductor microcircuit types for use 
throughout the system, supplemented 
bv discrete components and screened 
microcircuits (AW May 14, 1962, 
P- 95). 

Improved Control 

The advantages of this are several- 
fold. It permits the microcircuit sup- 

steps, thereby improving his control and 
attaining higher yields and resulting 
lower costs. With tighter control, there 
should be higher reliability and, with 
larger quantities of fewer circuit types, 
more opportunity to get meaningful 
statistical reliability data. Field mainte- 
nance and logistics also should be 

On the other hand, these benefits 
must be traded against the surrender of 
the designer’s freedom in picking the 
best possible circuits in different por- 
tions of the system and the pressure of 


an accelerated schedule under which the 
Improved Minnteman guidance and 
control system is being developed. 

Of the 20 semiconductor microcir- 
cuits in the program, some arc digital 
circuits, a few are analog and others 
that may be used as cither analog or 
digital circuits. There are two power 
circuits. Four digital circuit types ac- 
count for about 80% of the total quan- 
tity— about 160,000 microcircuits — 
planned for the present phase. 
Complete System 

Complete Minuteman guidance and 
control system will consume slightly in 
excess of 3,000 semiconductor microcir- 
cuits, the computer taking roughly two- 
thirds of this figure (1,950) to satisfy 
over 93% of its avionic component 
needs. The flight control system uses 
250 semiconductor microcircuits which 
account for over two-thirds of its avi- 
onics component requirements. The 
inertial unit may use about 200 micro- 
circuits of this type, somewhat less than 
half its avionic component requirements. 

With the exception of a power 
switch, all of the semiconductor micro- 
circuits arc packaged in a flat rectangu- 
lar case, i in. x 4 in. by * in. in 
height. The power switch is in a metal 
can, approximately the size and shape 
of a common nickel with flat leads pro- 
truding at 90-deg. angles from the 
periphery of its case. The interconnec- 
tion technique linking the microcircuits 
differs depending on whether the parts 
appear in the guidance computer, the 
inertial platform avionic package or in 
the flight controls. 

Like its predecessor, the new Minute- 
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Almost ready: a new missile for the Navy 

It's the A-3 Polaris - third version of America's most successful deterrent weap- 
on system. Though it carries a bigger payload for a full 2500 miles, it fits into the 
same submarines as the 1200-mile A-l and 1500-mile A-2. ■ This powerful weap- 
on can be launched from surface ships, too, as demonstrated by this recent test 
shot from USS Observation Island. A Polaris launch-and-control unit installed 
in the cargo hold can turn a fast freighter into a mobile missile base, allowing 
our allies to build up their own world wide deterrent at minimum cost. ■ The 
mighty A-3, now in advanced flight test and scheduled for active duty in mid- 
1964, will enable Polaris to be launched from a much vaster area of ocean, 
and to reach any target on earth with unerring accuracy. [_qq|^^ 00 ^J 

Lockheed Missiles and Space Company, Sunnyvale, California • A Group Division of Lockheed Aircraft Corporation 



For today’s instrumentation applications, a 
demand exists for increasingly longer-wearing 
tapes. Ampex decided to meet the demand. 
Result? Two totally new instrumentation tapes 
formulated to meet A and B oxide MIL-SPEC 
and to provide longer wear characteristics. Not 
only do these new tapes offer far longer wear 
but also far superior performance. For exam- 
ple: Both new tapes are conductive and anti- 
static. They have less tendency to attract foreign 
particles. This makes for clean operation as 



well as longer life. Due to the uniformity of 
the new formulation, the occurence of dropouts 
is minimized. The new Ampex A and B oxide 
tapes provide higher resolution and improved 
general output characteristics. And each is 
application engineered. All this adds up to ex- 
cellent performance, outstanding reliability. 
It has to add up to that. That’s what Ampex 
set out to do. For more information write to 
Ampex Corporation, Redwood City, California. 
Sales and service offices throughout the world. 


man computer is a general purpose serial 
machine having a 27-bit word format, of 
which 24 bits arc reserved for computa- 

Its clock rate is the same as that of 
the earlier machine, 345.6 kc. 

The memory unit has a 6,912-word 
capacity, more than double the 2,985 
words of the earlier Minuteman ma- 
chine. Yet despite the increased mem- 
ory and circuit capacity which enable 
the computer to perform its expanded 
functions, the newer machine is smaller 
and lighter and requires less power. It 
weighs 36.5 lb., compared with 61 lb. 
for the earlier machine and it occupies 
less than 0.4 cu. ft. of volume, roughly 
a fourth that of the other machine. The 
dimensions of the envelope in which 
the computer will fit (about 0.7 cu. ft.) 
arc 20.5 in. x 10.3 in. x 5.8 in. in 

The computer is contained in a cast 
aluminum case, which has a hollow core 
running along its length and through 
which a liquid (water plus an inhibitor) 
is pumped for cooling the machine. 

It is divided into three sections: a 
memory section housing a rotating mag- 
netic disk driven by a 6,000-rpm. syn- 
chronous motor, plus five memory cir- 
cuit boards; a logic-input/output section 
in the center of the case, containing 16 
circuit boards; and a power supply occu- 
pying the final third of the case, and 
sealed from the remainder of the 

To increase memory capacity, Auto- 
netics engineers developed a magnetic 
disk with a double headplate, one on 
cither side of a 4-in.-dia. disk, and with 
it special read and write heads. The disk 
diameter is 1 in. smaller than that of the 
first Minuteman machines, and the 
complete memory' occupies less space 
than the previous one. 

All of the semiconductor microcir- 
cuits and most of the discrete avionic 
components in the computer are 
mounted on 4.12 in. x 5.2 in. multi- 
layered etched circuit boards, each hav- 
ing the capacity for carrying a maxi- 
mum of ISO microcircuits on both 
board faces. These are surface mounted 
on 13 mil gold plated copper strips, 
running in patterns along the length 
of the faces of the board. Heat gen- 
erated in the microcircuits is conducted 
down the strips to the walls of the 
machine and removed by the circulat- 
ing liquid coolant. 

Avionic parts are so arranged that 
each board corresponds to a particular 
function; i.e., logic, analog-to-digital 
converter, etc. No special effort was 
made to maximize parts density; parts 
density for these boards being about 
six microcircuits per inch square. 

Each memory and logic section cir- 
cuit board contains a mixture of mi- 
crocircuits and discrete components, 
with some boards in the logic section 



nominal, dehydrate to 25 ppm -when you want to, where you 
want to. Capacities from 5 to 30 gpm. Cleans practically all 
fuels, solvents and fluids including MIL-H-5606, Skydrol, 
Oronite. Porta De-Con quickly pays for itself in fluid saved, 
and improved performance. Write or call today for specifications. 



Swiss Electro Instruments 




LET FRY'S CATALOG HELP 
-NEW, MOST COMPLETE 


listing of plastics, their uses, characteristics, 
costs, ever compiled. Every available type 
listed, most illustrated. Raw stock, shapes, 
fabrications, adhesives, and fittings shown. 
Over 200 pages. FREE. 



FRY PLASTICS 
INTERNATIONAL, INC. 

8601 SO. FIGUEROA STREET 
LOS ANGELES 3, CALIFORNIA 
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■ A site at Clear Lake City’s superb 
Research and Industrial Parks puts you 
next to the Manned Spacecraft Center, 
soon to be operational. Write for literature: 
Richard G. Hanson, Dei E. Webb Corporation, 
900 Texas National Bank Building, Houston. 




almost exclusively microcircuit with the 
exception of a decoupling capacitor and 
others predominantly discrete compo- 

Sixteen boards separated by a spac- 
ing varying from 0.4 to J in. comprise 
the logic-input/output section. These 
arc made up primarily of digital circuits. 
The 16 comprise nine logic boards, two 
multiplexers, an input/output board, an 
analog-to-digital converter, a digital-to- 
analog converter, a clock and a memory 
lumper board. 

Tlie boards in the logic-input/output 
section are interconnected bv a single 
multilayered master interconnect board 

vexing problems in mierocircuitry pack- 
aging-finding an effective means of in- 
terconnecting the hundreds of leads 
from the circuit boards. The single 
master interconnect board replaces the 
maze of wires of a wiring harness, and 
without it much of the size and weight 
improvement gained with mierocircuitry 
would be lost. 

Master Interconnect 

The master interconnect board is 
roughly 8 in. long and has mounted 
on it 16 rows of 160-pin connector re- 
ceptacles on 75 mil centers into which 
edges of individual multilayered circuit 
boards arc inserted. The connectors 
are developed for the program by Amp, 
Inc. 

Another half dozen specially devel- 
oped input/output hermetically sealed 
61 -pin connectors, visible on the out- 
side of the computer case, had to be 
developed for this application, in this 
case bv Deutsch Co. The connectors 
arc on 75 mil centers. 

On the circuit board edge opposite 
the one which inserts in the intercon- 
nect board is another row of connector 
pins to which electrical connection can 
be made for test or checkout of the 
computer when the top of the case is 

Memory Circuits 

The parts on the five memory circuit 
boards are combinations of discrete 
components and analog-type semicon- 
ductor microcircuits which function 
as a read/write subsystem. Memory 
boards are interconnected by a board at 
the top of the computer (opposite from 
the logic section interconnect board) 
and their test points are available when 
the bottom cover of the machine is re- 
moved. 

The computer is sealed in a gas at- 
mosphere and designed to stay scaled 
for many years of shelf and operational 
life. For maintenance, the top and bot- 
tom covers can be removed, test points 
checked, faulty circuit boards located 
and removed in minutes after unscrew- 
ing board screw locks. Removing the 



CHERRY® 

miniature rivets 
solve your most 
difficult jobs 

For those “impossible” installa- 
tions where it is difficult to buck a 
solid rivet and not damage the sur- 
rounding structure, use the Cherry 
?32 " diameter rivet. It is available in 
pull-thru or self-plugging types — in 
aluminum or Monel — universal or 
countersunk head — serrated or knob 

Try the Cherry % " miniatures on 
some of those difficult applications. 
We can probably solve your problem. 

Many of these rivets can be in- 
stalled with a fast, simple hand tool 
weighing only nine ounces. 

For technical information, write to 
Townsend Company, Cherry Rivet 
Division, Box 2157 N, Santa Ana, 
California. 


Cherry Rivet Division g 

Santa Ana, Calif. 


Townsend Company 
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is at Allison in Turbine Engine Advancement 


Allison — long-famous leader in development and production 
of aircraft engines— is pacing state of the art advancement 
in the turboprop area. 

A regenerative turboprop engine— embodying concepts 
further advanced than in any known turboprop in the world 
today— will be developed for the U. S. Navy by Allison . . . 
the Energy Conversion Division of General Motors. 

Featuring a regenerative cycle which transfers heat from 


exhaust gas to compressor discharge air, Allison’s T78 will 
extend long-range and on station capabilities of anti-sub- 
marine warfare aircraft through greatly improved fuel eco- 
nomy. Allison’s newly developed hollow, air-cooled turbine 
blades will permit higher inlet temperatures for a major im- 
provement in engine performance. Greater reliability and 
simpler maintenance will be achieved with a unique, uni- 
tized propeller-reduction gear box. 


MEs . . . AEs . . . EEs . . . with 3-10 years experience in gas turbines— needed for these challenging opportunities: 



Allison | 


For immediate attention, send your resume today or contact: Mr. V. A. 
Rhodes, Professional and Scientific Placement, Dept. 1602, Allison Division, 
General Motors Corporation, Indianapolis 6, Indiana. 

An equal opportunity employer 
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memory, the most difficult part to take 
out, requires less than one hour after 
the computer is on the bench. 

Company engineers who assembled 
and are testing the machine say they 
have encountered normal noise and 
cross coupling problems but report the 
machine has gone together very well, 
almost "as if we had been building 
this type of machine for years.” 

Microcircuits will cut the size and 
weight and increase reliability of the 
inertial measuring unit and perhaps in- 
directly help achieve one of the prime 
goals of the system— higher accuracy. 
This may be realized by adding servos, 
regulators and more circuitry to get 
more precise power supplies and mak- 
ing changes on the inertial platform, 
partly made possible by savings pro- 
vided by microcircuitry. 

While similar in many respects to 
the platform of the earlier Minutcman 
missiles (AW Nov. 5. 1962, p. 75). 
the inside-out gimbal configuration of 
the earlier system will be reversed to 
obtain better rigidity. The platform 
again is stabilized by two dual-axis free 
rotor gyros, one providing pitch and roll 
axis reference and the other giving 
heading reference. The number ofdual- 
axis level detectors, whose functions 
include monitoring of the platform's in- 
tegrating accelerometers and perform- 
ing periodic calibrations, will be raised 
to six to increase targeting capability. 

Some microcircuits will be mounted 
directly on the stable clement to reduce 
the number of wires coining off the 
platform, minimize torque difficulties 
and electrical interference, and gen- 
erally to shorten leads. 

In the inertial measuring unit, ce- 
ramic printed circuits which the com- 
panv fabricates bv a mechanized process 
(AW May 14, 1962. p. 95) will be used 
along with semiconductor microcircuits. 
The packaging scheme employed allows 
leeway in the event any of the more 
difficult analog semiconductor micro- 
circuits are not available on schedule. 
Some of the basic avionic modules for 
the inertial package arc still in the 
breadboard stage, suggesting that the 
computer development is paced ahead 
of the inertial system. The stable ele- 
ment is available though, according to 
Autonetics. 

The inertial avionic package will con- 
sist of 37 modules containing 25 differ- 
ent types of circuits. Each module case, 
made of light weight magnesium, 
measures 4x2 in. and about II in. in 
depth. The unit opens clamlikc and 
can accommodate a large number of 
I x 1.5-in. ceramic substrates which slip 
into the module and are interconnected 
at the bottom by an interconnect board. 

In designing the modules, Autonetics 
reserved a single substrate for each 
semiconductor microcircuit and for 
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The algebra teacher wrote on the blackboard a quadratic equa- 
tion of the form x 2 - Ax + B = 0. In copying this a careless 
student erroneously transposed the two digits of B as well as 
the plus and minus signs. However, one of the roots was the same. 
What was this root? -Contributed 

Further broadening our capabilities in the electronics systems 
field for defense is the latest addition to our operations, the 
Aerospace Research and Engineering Departments of General 
Mills in Minneapolis. This laboratory is doing highly advanced 
research and development work in upper atmosphere physics, 
microbiology, and the communication sciences. One of their most 
recent projects, now in the final stages of development, is a two- 
man undersea research vehicle for the Navy. The vehicle will 
permit deep submersion for a closer look at the ocean’s bottom. 
ANSWER TO LAST WEEK’S PROBLEM: 361 tons. 

LITTON INDUSTRIES 
Beverly Hills, California 
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Over 1,000,000 desiccant beads 
wring moisture out 
of your compressed air supply 


Chemical beads are the heart of 
the Binks air dryer ... a com- 
pletely new unit that gives you 
surgically-clean, moisture- and oil- 
free compressed air for spray paint- 
ing systems and pneumatic tools. 
How dry is the air coming out of 
this unit? As low as — 20°F. dew- 
point . . . and this meets the most 
stringent requirements for dry 
compressed air. 

How clean is the air? This dryer 
not only removes even the tiniest 
particles of foreign matter down 
to 3 microns in size, it even drops 
bacteria count from over 1 mil- 
lion/ml to zero. 

How does the dryer work. It gives 
you three-stage cleaning. Mechani- 
cal separation of foreign matter 
and moisture . . . chemical cleaning 


when air passes through the desic- 
cant beads . . . fine mist cleaning 
when the beads slowly dissolve and 
give off a mist which traps any re- 
maining dust particles. In normal 
use, the desiccant beads will last 
approximately 6 months. Beads can 
be replaced in a matter of minutes. 
The new Binks air dryer is avail- 
able in 33 models. Capacities range 
from 13 cfm to 11,000 cfm at 100 
psi. Pressure drop is less than 1 
psi. Operating cost is amazingly 
low, too . . . just one cent per 
15,000 cfm of dried air under nor- 
mal conditions. 

Send today for complete 
information on this highly 
efficient air dryer. Ask for 
Bulletin A37-2R. 


each microcircuit designed equivalent 
backup circuits made of discrete parts 
and/ or silk screened passive components 
which could be mounted on an alter- 
nate single substrate. 

While this was done at the expense 
of parts density, it ensured that in the 
event a given semiconductor microcir- 
cuit was not available in time, the sub- 
stitute or backup circuit could replace 
a substrate reserved for the semicon- 
ductor microcircuit. 

As it turns out, four of the six types 
of semiconductor microcircuits sched- 
uled for the inertial package will be 
ready while the remaining two— a de- 
modulator chopper and one of two gen- 
eral purpose amplifiers-may give way to 
their backups. 

An engineering model of one of the 
two missing types was being evaluated 
here recently, however. 

In an important departure from the 
earlier system, most of the flight control 
electronics arc contained in a control 
system amplifier assembly located with 
the guidance system upstage to con- 
siderable simplify maintainability, per- 
mitting easier access to flight control 
electronics. 'Previously, the control elec- 
tronics were located near the nozzles of 
their respective stages. 

Avionic parts— including all semicon- 

mounted on magnesium-lithium alloy 
boards, stacked one above the other and 
housed in a magnesium casting. The 
unusual allov was chosen as board ma- 
terial because of its light weight (30% 
lighter than aluminum) and its superior 
vibration characteristics. 

bly— three containing ordnance switches, 
three servo loops and one for trimming 
resistors needed for alignment— and a 
block for the power supply. This leaves 
only secondary power supplies, pickoffs 
and the pair of angular accelerometers 
on the second stage to .provide vehicle 
attitude signals. What avionic parts are 
downstage arc Usually discrete micro 

aS servo loops arc mechanized with 
semiconductor microcircuits using a 
general purpose amplifier, power switch 
and other switching units. 

With the new arrangement, guidance 
computer commands to the flight con- 
trols to displace nozzles on the first or 
third stage will now be routed to the 
proper servo amplifier in the nearby 
flight control assembly upstage rather 
than to the nozzle control units down- 
stage, as in the earlier Minuteman. Like 
the earlier system, servo output will 
control solenoid valves near the nozzles, 
admitting hvdraulic fluid to actuators to 
displace the nozzles. 

The second stage differs from the 
others and from the earlier Minuteman. 
It uses liquid (Freon) injection thrust 
control and has a special hydraulic sys- 


Binks Manufacturing Company 3138 Carroll Avenue, Chicago 12, Illinois 
REPRESENTATIVES IN MAJOR CANADIAN AND U. S. CITIES ... AND AROUND THE WORID 
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observe that ACRIVUE Transparencies are installed in well over 
lanes. Considering their lighter weight, longer life, lower cost, 
s, it's not surprising. ACRIVUE is produced only by Swedlow 
—America's major supplier ot acrylic transparencies to 
the aviation industry. For details write Swedlow Inc.. 6986 
Bandini Boulevard, Los Angeles 22, California • RA 3-3211 


(S) Swedlow Inc. 


ACRYLIC TRANSPARENCIES 




“It’s forty feet high, more-or-less cone-shaped, 
with a fifteen-foot base and a big thing up on top. 
That’s about all I can tell you, except that 
we want to put men here, 


here, 


here, 


here, 


here, 


here, 


here, 


here, 


and here” 


That's the kind of problem we’re used to hearing. 

In this case, our customer needed access to 
dozens of high places on what was probably the 
pedestal of a dish antenna. (It was classified, so 
we never did find out exactly what it was, or even 
its precise dimensions.) 

The solution: we designed and built a 
custom-made scaffolding structure. To keep the 
cost low, we combined standard scaffolding with 


special equipment, and filled the bill precisely. 
We have a folder that shows and describes a 

and solved, recently. The jobs range from aircraft 
workstands to missile access platforms ; from spe- 
cial submarine and radome erection scaffolding 

It's illustrated, informative, interesting 
and free. 

Write for a copy of Bulletin G216. 
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| AEROSPACE 

I DIVISION 

THE PATENT SCAFFOLDING CO., INC. 

Dept. AW, 38-21 12th St, L. I. C. 1, N. Y., Phone 212 EX 2-3660 


tcm which operates large valves that 
control Freon secondary injection. The 
control system will also monitor flow 
rate. It too derives its commands from 
the computer. 

Boards for the control system ampli- 
fier assembly are currently being fabri- 

The use of semiconductor microcir- 
cuitry in Minuteman could have sig- 
nificance that transcends its application 
to the system, important as that may be. 
For Minuteman is one of the earliest 
and largest systems to be committed to 
this approach, and it could serve as a 
catalyst for other military' systems to 
follow. 

Similarly, its success, which Auto- 
nctics is already hailing, could have an 
important bearing on the fortunes of 
Minuteman microcircuit suppliers in 
the competitive semiconductor situation 
ahead, just as the earlier Minuteman 
component reliability program helped 
its successful semiconductor participants 
through the recent rough period. It 
assisted them in refining their processes, 
in locating failure modes in their com- 
ponents and consequently in enabling 
them to produce better products and 
in providing a sizable market for them. 
Protracted Difficulties 

On the other hand, any severe and 
protracted process difficulties conceiv- 
ably might tic up supplier engineering 
personnel and facilities, denying them 
an opportunity to gain and hold favor- 
able competitive positions on other 
programs. It is no surprise that within 
the avionics industry the progress of 
this program is being watched atten- 

As things now stand, there arc four 
microcircuit suppliers, with Texas 
Instruments and Westinghouse dual 
sources for 19 of 20 circuits in the 
program, according to Autonctics. Each 
of them is expected to supply about an 
equal number of microcircuits and be- 
tween them they arc under order to 
provide the overwhelming bulk of micro- 
circuits. General Electric is supplying 
a low level switch, for which TI and 
Westinghouse are alternate sources. 
Radio Corp. of America is making a 
power switch for which it presently is 

Microcircuit Deliveries 

Initially, Autonctics concedes, sup- 
liers did have some process difficulties 
ut last month microcircuit deliveries 
reached about 1,450 a week, a substan- 
tial start toward a 4,400 per week deliv- 
ery rate goal which is targeted for 
December. 

Autonetics says there was readjust- 
ment in microcircuit specifications, both 
a relaxation in some cases and a tighten- 
ing in others, but never with any sacri- 
fice in the over-all weapon's specifica- 


tions. This readjustment is part of a 
natural evolution which it cites as being 
similar to one it went through on the 
previous Minuteman effort. In general, 
the specifications were deliberately made 
tight to push technology as far as 

In the original bid requests to indus- 
try, the company asked potential sup- 
pliers to produce all microcircuits in 
single chip form— that is, each micro- 
circuit fabricated within a single silicon 
die. Some of the circuits were extremely 
difficult at that stage of technology- 
requiring both NPN and PNP transis- 
tors, which necessitate complicated 
multiple diffusions. Sources in industry- 


contended at the time and even more 
recently that this could not be done 
within the time span requested by 

The company says it would not have 
disqualified any bids which proposed a 
multi-chip approach on these difficult 
circuits, although bidders offering this 
as an approach would have lost a few 
points in a competitive point evalua- 
tion. The companies selected to supply 
these circuits did propose alternate 
single and multi-chip approaches, the 
latter under the pressure of a tight 
schedule. 

As it turns out, three microcircuits, 
generally the analog NPN/PNP types. 


AUTONETICS 

...opportunities in a new concept of Systems Engineering 

Autonetics new Systems Division provides engineering and 
management capabilities for integration of complex electronic and 
electromechanical equipment into major military and Space sys- 
tems, including tactical avionics, strategic, astronautic, command 
and control, and undersea warfare systems. Positions of creative 
leadership and research exist in these areas : 

SUPPORT SYSTEMS ENGINEERING 
Involves the preliminary design of support equipment such as 
ground support equipment for strategic, tactical, astronautic and 
marine systems. Prefer advanced degree in Engineering and a 
minimum of five years of experience in the design of digital auto- 
matic checkout systems and self-check equipment. 

SUPPORT SYSTEMS ANALYSIS 

Involves the analysis of support equipment system concept genera- 
tion for major military and Space systems utilizing mathematical 
models and statistical measures of effectiveness. Requires advanced 
degree in Engineering, Mathematics, or Operations Research and 
a minimum of two years of experience in operations research or 
operations analysis, including programming, queueing theory, or 
other logistic and supply types of problems. 


RELIABILITY AND MAINTAINABILITY 


Math, 


Invob 


s the s 


i of rc 


ability problems in prediction, allocation and evaluation as require 
for major military and Space systems. Requires advanced degree 
with strong applied statistical background and experience in math- 
ematical modeling, including the physical interpretation of results 
to engineering oriented personnel. 

Engineer Involves the planning of reliability programs as well as 
hardware reliability prediction and apportionment for advanced 
electronic systems. Prefer advanced degree and a minimum of five 
.years applicable experience with strong interests in statistical and 
systems analysis. 

For a confidential review of opportunities commensurate with 
your interests and background, send inquiry or complete resume to: 

Mr. A. K. Romano, Professional Employment, 3370 East Anaheim 
Road, Anaheim, Calif. If convenient, contact the NAA Employ- 
ment Representative at 717 Fifth Avenue, Suite 1701, New York 
22, N.Y., or One East Wacker Drive, Suite 1504, Chicago 1, III. 


) AUTONETICS 
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CONTROL DATA CORPORATION TO 
SCIENTIFIC & INDUSTRIAL MANAGEMENT 


THIS IS TO INFORM YOU THAT CONTROL DATA CORPORATION ANNOUNCES THE 
CONTROL DATA® 3200 COMPUTER SYSTEM, NOW AVAILABLE AS THE INDUSTRY'S 
FASTEST, MOST VERSATILE, LEAST EXPENSIVE MEDIUM-SCALE COMPUTER SYSTEM 
ANYWHERE TODAY. 

3200 DESIGN IS SPECIFIC TO YOUR ORGANIZATION'S REQUIREMENTS WITH 
DECIMAL ARITHMETIC TO PROCESS MANAGEMENT DATA, FLOATING POINT FOR HIGH 
PRECISION SCIENTIFIC COMPUTING, MODULAR INPUT-OUTPUT FOR COMPREHENSIVE 
REAL-TIME PROBLEMS OR ANY OPTION COMBINATION FOR MOST COMPLETE SYSTEM 
MANAGEMENT . 


FIRST DELIVERIES SCHEDULED TO AUSTRALIA COMMONWEALTH BUREAU OF CENSUS 
AND STATISTICS TO PROCESS DATA ON POPULATION, DEMOGRAPHIC TRADE, SOCIO- 
ECONOMIC STATISTICS, GOVERNMENT FINANCIAL ACCOUNTING. ALSO TO COMMON- 
WEALTH SCIENTIFIC AND INDUSTRIAL RESEARCH ORGANIZATION (CSIRO) FOR RESEARCH 
IN ASTROPHYSICS, CHEMICAL ENGINEERING, AGRICULTURAL SCIENCES, RESEARCH 
SUPPORT TO AUSTRALIAN UNIVERSITIES AND GOVERNMENT SCIENTIFI C GROUPS . 

COMPLETE 3200 INFORMATION 
AVAILABLE NOW, NEAREST CONTROL 
DATA REPRESENTATIVE . : bm hSS.5 


CONTROL DATA 





DEPENDABILITY 

In those critical moments of a carrier landing when the dependability of all components was important, 
the Corsairs depended on Gits seals. Today, as then, the aerospace industry depends on Gits' capability to. 
develop and produce aircraft quality mechanical shaft seals for O.E.M. and retrofit programs , 

Write for your copy of Gits Seal Design & Specification Kit. 

GITSlSEALS 

GITS BROTHERS MANUFACTURING COMPANY • 1846 SOUTH KILBOURN AVENUE • CHICAGO, ILLINOIS 60623 
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such as the two identified earlier with 
the inertial platform, will be used in 
multi-chip form, at least on initial copies 
of the new svstem. Some feasibility 
models of other microcircuits of this 
type have been made, but there is one 
circuit which none of the suppliers has 
yet delivered in single chip form. 

The flat microcircuit package with 
the narrow dimension (J in.) has pre- 
sented some problems, particularly in 
maintaining hermeticitv and in having 
leads pull out. 

But all of these difficulties, according 

insuperable than comparable problems 
it encountered in shifting from vacuum 
tubes to transistors in the Navaho mis- 
sile and its Verdan computer, the pre- 
cursor of the Dvna-Soar inertial guid- 
ance computer and the operational 
Minuteman computer. 

While the company has not had the 
funding or the time to conduct as 
exhaustive a reliability program with 
microcircuits as it did with earlier Min- 
iitcman avionic components, microcir- 
cuits are still subject to careful testing. 

They first undergo the usual vendor 
design tests which determine whether 
the die is satisfactory. After micro- 
circuits are completed they undergo the 
first of a series of acceptance tests. First 
are tests for mechanical degradation to 
see if the circuits can withstand vibra- 


tion, temperature, lead bending, etc. 
They then are subjected to a series of 25 
qualitative electrical parameter measure- 
ments. Subsequently, they are put 
through 500- to 1,000-hr. burn-in tests 
and the degradation and electrical tests 
arc repeated. 

Critical electrical parameters arc re- 
corded, and parts and records shipped to 
Autonetics. Here, the same 10 param- 
eters are recheckcd and data inserted in 


punch cards which are compared with 
the originals from the vendor. 

•Soon, Autonetics expects to launch a 
component quality assurance program, 
a method of upgrading devices, in which 
the vendors will be expected to test 
parts to disclose failure modes, analyze 
these and eliminate them from tlieir 
devices. This program will be similar in 
intent to earlier reliability program on 







We put 900,000 holes in this wing to 

You can’t see them. But they’re there. And they help solve 
one of the most baffling problems in the history of aviation. 

The problem centers around a thin boundary layer of air 
that flows next to the surfaces of an airplane in flight. This air 
becomes “turbulent” as it passes over the wings, causing a 
sharp increase in friction drag — drag that robs the plane of 
speed, range, and efficiency. This turbulence has nothing to 


make it fly better 


do with bumpy air; it occurs even when the plane ride is as 
smooth as silk. 

To overcome this problem, Northrop has conducted a 
1 4-year research program, and has developed a system called 
Laminar Flow Control. Row after row of paper-thin slots are 
put in the wings of an airplane. Underneath these slots are 
pinsize holes. A pumping system inhales the boundary layer 


air through the slots and holes and expels it to the rear. 
Swoosh! Boundary layer turbulence is virtually eliminated. 

Laminar Flow Control will make it possible to extend the 
range, endurance, or payload of large aircraft by 50% or 
more— with no increase in fuel consumption. Best of all, per- 
haps, is that it can be added at very nominal cost. And this 
initial cost is quickly recovered by economies of operation. 


Laminar Flow Control has been applied by Northrop to 
two U.S. Air Force jet aircraft, which are designated X-21’s. 
These are now being flown to demonstrate the new technol- 
ogy. Results of these tests should radically alter the fundamen- 
tal concepts of large plane design, economics, and missions. 

NORTHROP 



THE SUPER DEPENDABLES from Stratoflex are contributing to maintenance-free operation of 
today's jet aircraft, missiles and ground support systems. | SUPER T-HP TEFLON* HOSE ASSEMBLIES are designed 
for high pressure missile and aircraft applications, feature a stainless steel braided cover hose and inner tube of 
Teflon. Working pressure 3000 PSI. Exceed ARP 604A requirements. ^ SUPER T TEFLON HOSE ASSEMBLIES for 
medium pressure applications on aircraft and missiles. Working pressure 1500 PSI. Exceed MILH-25579 requirements. 
Both Super T-HP and Super-T hose are unaffected by all fuels or synthetic hose lubricants, acids, solvents, alcohols and 
coolants. Temperature range —65° to 450° F. Hose is factory assembled with permanently attached, corrosion resistant 
fittings. Assemblies available with straight. 45° and 90° elbows. STRATOFLEX 134, 135 & 136 HOSE ASSEMBLIES 
for ground support systems operate up to 8,500 PSI. Feature a high density Polyethylene inner tube for transferring 
air. nitrogen, argon, helium and other inert gases in either liquid or gaseous stage. Temperature range -65°tol60°F. 
Stainless steel fittings are leakproof and permanently attached. Assemblies exceed MIL-H-27462 and MIL-H-26666A re- 
quirements. For complete information on the Super Dependables, write Stratoflex, Inc., Box 10398, Fort Worth, Texas. 


HOSE ASSEMBLIES Mffl PROVEN CAPABILITIES IN HIBHL V CRITICAL AIRCRAFT/MISSILE/CROUNO SUPPORT APPLICATIONS 


MANAGEMENT 


Solutions to Cost Overruns Recommended 


Washington— Former Defense Dept, 
and space agency official has recom- 
mended that the government establish 
its own group of financial experts to ob- 
tain more realistic estimates on costs of 
developing new weapon systems to re- 
duce the overrun problem. 

Richard E. Horner, former assistant 
secretary of the Air Force for research 
and development, and later associate 
administrator of National Aeronautics 
and Space Administration, said both in- 
dustry and government must share re- 
sponsibility for the present "infamous 
cost overrun problem." Horner, now a 
senior vice president for Northrop 
Corp., said the overrun situation arises 
because of overly optimistic industry 
bids prompted bv the need for new 
business and the difficulties faced by 
the military project officer in obtaining 
program approval. 

Ilorner said every defense contractor 
has a group of skilled cost estimators 
and that the government could organize 
a group with comparable ability that 
would have "superior objectivity." 


Speaking at a National Rocket Club 
meeting here, lie recommended that bid 
price be completely removed from pro- 
posals intended for source selection 
where the contract will be cost-plus- 
fixed-fee. While acknowledging that 
government administrators say price is 
not now a significant factor in such 
CPFF competitions. Horner said public 
pressures make it difficult for a con- 
tracting officer not to select the low 
bidder when all bidders are experienced 
and responsible companies. 

He said industrial management be- 
lieves that the quality of being low bid- 
der is important and usually acts ac- 
cordingly. Price should be a major de- 
terminant in contractor selection "only 
in those fixed-price and incentive fee 
contracts where the contractor is risk- 
ing his own resources on the basis of 
his own performance,” he said. 

Homer called for increased discrim- 
ination in the selection of contractors 
invited to compete on proposal efforts, 
to reduce the "gross waste of scientific 
and technical manpower in both indus- 


try and government" involved in pro- 
posal preparation and subsequent eval- 
uation. Development contracts should 
be placed on the basis of "demonstrated 
capability to do comparable work . . . 
as opposed to a capability to write high- 
quality proposals." 

Contractor evaluation procedures 
and multi-step source selecting, includ- 
ing program definition phase type con- 
tracts, “if properly administered hold 
great promise for substantial improve- 
ment," Ilorner said. 

Horner said elimination of price as a 
competitive factor in CPFF develop- 
ment programs would remove the in- 
centive to correct a too-low bid by re- 
negotiating changes." This was a refer- 
ence to contractors sometimes under- 
estimating the cost and time of doing 
the job with the intention of later in- 
creasing contract price and delivery 
schedule by pointing out the need for 
changes in the original program objec- 

Hc also pointed out that the govern- 
ment policy which limits profits, while 



S-1C and F-l Test Stands Near Completion at Marshall 

Major test stands (or National Aeronautics and Space Administration's Saturn S-1C (left) and F-l engines are nearing completion at Mar- 
shall Space Flight Center. Huntsville. Ala. The S-1C stand has four l-M-ft.-tall concicte pedestals, each 47 ft. square at the base. A 
122-ft.-tall superstructure rises above the legs and will serve as the mount for the stage. The platform between the left pedestals of the 
stand is a movable working level which can be swung toward the center of the stand tc allow workmen to service the five F-l engines 
which will power the stage. The F-l test stand (right) will be used to stotictest individual powerplants. The F-l, being built by Rocket- 
dyne Div. of North American Aviation, delivers 1.5 million lb. thrust. This stand will be more than 200 ft. tall. The flame deflectors 
for both stands will be cooled by water deluge. 
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We’ll soon be making lunar landings possible, too. 


Instead of landing on a carrier, it could just as easily be a touchdown on the moon. At Bendix 
there is a complete new measure of reliability and performance. When you deal with Bendix, 
you buy more than a mere product. You are receiving the experience of highly trained 
engineers and technicians, the backup of a field service support team, and the proven 
reliability of all the Bendix products. Let us show you what we can do to solve your landing 
gear problem. Write to our Airframe Equipment Sales Manager, South Bend 20, Indiana. 




Bendix Products Aerospace Division 




Engineers and Scientists 
You can Invest Your Future In 


the PLACE with SPACE 

for everything 


1 

ng 


Thirteen years ago — 726,984 peo- 
ple in the Atlanta Metropolitan 
Area, with plenty of living space 
around. Today — 1.117,325 people 
and still plenty of living space here. 
Twenty years from now. the esti- 
mation is for a 2,120,000 popula- 
tion and even then the thousands 
of wooded acres stretching away in 
every direction will provide plenty 
of wide open living space. BUT — 
as population increases, the value 

there gets to be less of it. With 
population estimated to practically 
double within the next twenty years, 
the real estate bought today should 

You are invited to invest your 
Career Future with us now. for 

search Center. At the same time, 
your home or other real estate in- 
vestments stand to enhance, too. 



1950 1960 1963 1973 1983 

ESTIMATED ESTIMATED 

726,984 1 , 017.008 1 . 117,325 1 , 450,000 2 , 120,000 



94 



treating much of the expense of making 
new proposals as an allowable item of 
expense, has encouraged many com- 
panies to compete when they have little 
chance of success. 

Technical overhead, the largest single 
item of expense in making new bids, 
also is an allowable item of expense, as 
is background work necessary to prepare 
proposals. This “offers a strong moti- 
vation for industry to respond to far 
more proposals then ... if the system 
did not create the effect of industry 
spending government money ... to sell 
its products to government," Horner 

He said that if such expenses had to 
come out of company profits or CPFF 
fees, companies would be more selective 
in their bids. 

“This,” he said, “would substantially 
affect the source selection system and 
the problem of cost performance.” 

Homer said many products now de- 
veloped under CPFF contracts would 
be independently developed or explored, 
at least through the feasibility and 
breadboard stage. Under these circum- 
stances, the government then could buy 
such systems using negotiated fixed- 
price and incentive contracts, and the 
potential of profit motivation would be- 
come a significant influence on perform- 

Presumably, such a change in De- 
fense Dept, and industry procedures 
would require an increase in the fee or 
profit allowed under defense contracts 
to provide funds for company-funded 
research and development and the pro- 
posal effort. 

AFSC Seeks Advanced 
Programs Streamlining 

Washington— Research and Tech- 
nology Div. of Air Force Systems Com- 
mand has taken steps to streamline its 
planning and contracting for exploratory 
and advanced development. 

In addition, management review 
techniques will be simplified to fit the 
relatively modest size of its research 
contracts, which average SI 00,000. The 
division administers about S750 million 
in this tvpc of contract throughout the 

Procurement officers from the di- 
vision's centers and observers from 
AFSC headquarters met at the division’s 
Bolling AFB headquarters here re- 
cently to standardize procedures. The 
division, under the command of Maj. 
Gen. Marvin C. Dernier, came into ex- 
istence a little over a year ago and only 
recently reached its full size by taking 
over the last laboratories from other 
Systems Command divisions (AW Sept. 
2, p. 24). 

The principal problem, according to 
Gen. Dernier, is that the laboratories. 



SELECTOR 

SWITCHES 

for 

\ Resistance Thermometers 
^ Thermocouple Thermometers 


I THERMOCOUPLE SWITCHES ■ 



Engineered to give years of ser- 
vice in test work as well as in 
permanent installations, LEWIS 
switches have heavy, low-resist- 

action and sturdy terminals for 
easy wiring. 

The cases are splash proof and 
dust tight, of close fitting bakelite. 
Husky black-finished aluminum 
indexing knobs are used to turn 
the stainless steel shaft supporting 
the rotating brushes. 

f RESISTANCE BULBS WITCHES j 

A companion line of the same con- 
struction except that they are fit- 
ted with a common-terminal ring 
for three-wire bulb connections. 


THE 9S SERIES 

THE SPACE SAVERS 



The LEWIS ENGINEERING CO. 
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Fishing around for new materials? 




Aluminized glass fabric'can'make'a whale ofa. 
difference especially if you're looking for increased 
heat resistance and bellows type of folding. □ CHR's 
Custom Group is working daily with the latest in 
materials technology. This thermal radiation shield is 
fabricated from aluminized glass fabric which is coated 
with silicone rubber for extreme heat reflectivity and 
foldability. An imaginative design of folds and wire stays 
satisfies the practical requirements of coverage, setup 
speed and limited storage space. □ Don't flounder 
around in a sea of obsolete materials. CHR's line 
can add allure to your products and wind to your sales. 
Connecticut Hard Rubber Company, New Haven, Conn. 


CHR 


the shapes 
of things 
to come 
are 

formed 
every day 


which arc scattered from coast-to-coast, 
have been tied to organizations whose 
procurement policies have been oriented 
toward massive systems. 

He said he would like to reduce the 
division’s time from idea to contract to 
four months or less, compared with the 
1 8 months sometimes required for large 

The conference chairman, Lt. Col. 
Buford Briggs, said that this was the 
first effort within the Air Force devoted 
exclusively to the purchasing problems 
of laboratory' organizations. Previous 
meetings have dealt with the problems 
of much larger developmental and sys- 
tems procurement. 

Closer Checks 

The conferees were told that, in line 
with the Armed Sendees Procurement 
Regulations (ASPRs), closer manage- 
ment checking was necessary, but it was 
not necessary to use such complicated 
systems as PERT, which require large 
staffs to operate them. 

The AFSC division plans two moves 
which are designed to make it easier for 
a contractor to submit a proposal and to 
avoid including objectives in a proposal 
that are unneeded or impossible to ful- 
fill. 

First, the language used in requests 
for proposals will be made as simple and 
straightforward as possible. Sometimes 
the language will have to be in general 
terms because it is the contractor's ap- 
proach to the solution of a problem that 
is wanted and that can only be defined 

Second, firms that submit proposals 
that arc generally acceptable, but con- 
tain promises that would be difficult to 
fulfill, will be told so. The division 
wants to avoid over-commitments by its 
contractors. 

Procurement Offices 

Every center under the division even- 
tually will establish its own procurement 
office. 

The Electromagnetics Laboratory at 
Rome AFB, N. Y., already has this 
capability, as do some laboratories at 
Wright-Patterson AFB, Ohio. Others, 
however, have been dependent on the 
divisions of AFSC for their procurement 

These will develop their own capa- 
bilities along the lines established at 
the conference. 

Tile division’s field organization now 
includes, in addition to the Electromag- 
netics Laboratorv, the Weapons Labora- 
tory at Kirtland AFB, N. M., the 
Rocket Propulsion Laboratory' at Ed- 
wards AFB, Calif., and the following at 
Wright-Patterson AFB: Materials Labo- 
ratory, Flight Dynamics Laboratory, 
Propulsion Laboratory, Avionics Labo- 
ratory and the Systems Engineering 



“Z.S.” TEFLON HOSE 


New Teflon hose assembly, exclusive with Titeflex, meets all medium 
pressure (1500 psi) Military Specification requirements plus: 


★ 


Patented "ZS" * * (Zero Static) construction with bi-functional 
Teflon innerco re eliminates potential electrostatic discharge 
failures in aircraft fuel and other fluid systems. “ZS'' hose 
exceeds anticipated military mandates for guaranteed con- 
ductivity in Teflon hose. 


Newly developed "ZE"** (Zero Effusion) Teflon has highest re- 
sistance to stress-cracking and minimum gas effusion. After oil 
resistance testing per MILH-25579B, gas effusion rate of "ZE” 
Teflon is less than 1 cc/in./min. — as contrasted with effusion 
of standard aircraft quality Teflon of 10 to 50 cc/in./min. 


★ 


Progressive-swaged fittings — developed specifically to exact 
the ultimate performance in Teflon hose. 


★ 


Zero-motion braid for maximum 
hydraulic surge pressures. 


flex life and resistance to 


To design this new hose into your product contact Titeflex immediately. 


“Fo titeflex 

603 Hendee 


A Division of Allas Corporation 

Street, Springfield, Massachusetts 


> Metal Hose • Teflon Hose • 
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EBW Simultaneity: 


That'sthephrasefromITTformicrosecondaccu- □□ This ITT electroexplosive ordnance team is 
racy on modular Exploding Bridgewire Systems ready to work directly with you on your problem— 

□ □ We conceived it, designed it, tested it, and with thrust termination, stage separation, motor ignition or 

large scale production proved its reliability and safety whatever it may be— from the specification stage of 

on the most successful ballistic missile utilizing high- your vital missile and space projects. 

energy, high-altitude exploding bridgewire ordnance. E3 □ Look to ITT, the worldwide leader in electronics 

□ □ Here is a team of ITT electroexplosive ordnance with proven performance in safe, sureflying bridgewire 

specialists. Patrick J. Macken (right), Manager of the ordnance. Call or write today. 

ITT Ordnance and Aircraft Power Section, confers in 

an environmental testing lab following another ORDNANCE AND AIRCRAFT POWER DEPARTMENT 
successful high-altitude test of a new ITT exploding 
bridgewire ordnance initiator firing unit. With him are 
George H. Ashmore, Director of Engineering Develop- 
ment (left), and Roger D. Loiler, Senior Member of 

the Technical staff. 15191 Bledsoe Street ’ San Fernando 


ITT 
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PIPER WILL INTRODUCE new version of the Comanche, powered by 400-hp. Lycoming 10-720 engine, in mid-1964, the company says. 


Piper Studying Standardized Parts Plan 


Hollywood, Fla.— Piper Aircraft Corp. 
is studying increased use of standard- 
ized parts and assemblies and a pro- 
gram of cost effectiveness in an effort 
to hold down aircraft and electronics 

Howard Piper, vice president for re- 
search and development of Piper, told 
dealers and distributors, at the com- 
pany's annual sales meeting here re- 
cently, that one of the company’s major 
aims was to hold prices down. 

"Somehow, as the years go by, we 
have to find a means of making air- 
planes more acceptable to the public 
from the cost standpoint,” Piper said. 
"We haven’t made much progress on 
this yet except in a few minor areas, 
and the added complications that we 
work into the airplanes in the way of 
real or so-called improvements— such as 
sound proofing measures, which are real 
improvements, and fuel injection, which 
is a questionable one— in many cases 
tend to more than offset any economies 
we might be able to effect.” 


Piper said that the company would 
also continue to try to lower prices of 
light airplane avionics equipment. He 
called this an uphill struggle because 
of the tendency of prospective pur- 
chasers to equate price with quality. 

The company may attempt to hold 
down the cost of aircraft by standardiz- 
ing such items as door handles, switches, 
lights and possibly assemblies as large 
as entrance doors themselves, according 
to other company officials. 

This would allow considerable sav- 
ings in manufacturing costs and could 
be done fairly rapidly, they explained. 


For the present. Piper anticipates a 
21% increase in sales in the forth- 
coming year while holding the price 
line on all models. 

Piper said that interest in the all 
glass fiber Papoose experimental aircraft 
still is high, but that the aircraft is 
several years away from a marketable 

He said the company's Research and 
Development Center at Vero Beach, 
Fla., still is encountering problems with 
the machine. 

Glass Fiber Expansion 

Other sources at the meeting indi- 
cated that a major problem impeding 
the development of the Papoose is a 
tendency of glass fiber to "grow” or 
expand over a period of time. Piper also 
is reported still to be searching for a 
satisfactory resin to apply to the cloth 
laminates. 

Finally, there is some indication that 
glass fiber at present may not be able 
to compete with metal in weight or 
manufacturing cost. 

The company announced that its 
400-hp. version of the single-engine 
Comanche (AW Apr. 1, p. 97) would be 
introduced to the market in mid-1964. 

The Comanche 400, powered by a 
Lycoming 10-720 8-cvlinder, direct- 
drive fuel injection engine, is expected 
to cruise at 210-215 mph. at 75% power 
and 7,000 ft. altitude. Gross weight is 
5,600 lb. Fuel capacity has been in- 
creased to 150 gal. from the 90 gal. 
capacity of earlier Comanches, giving it 
a duration of 6 hr. at cruise power. 
Propeller is a three-bladed, constant 
speed Hartzell. 

The aircraft will be produced at 


Piper’s Lock Haven, Pa., factory. Wings 
and fuselage will be similar to the Twin 
Comanche, including the Twin Com- 
anche's double sound-proofing system. 
Stabilator is the same as on the Aztec. 

The new Comanche, described by 
company officials as a “four-place P-51 
Mustang” is expected to reverse, or at 
least arrest, the sharp drop-off in sales 
of heavy single-engine retractable gear 
aircraft experienced in the light aircraft 
market during the past several years. 

J. W. Miller, director of marketing, 
said the firm is looking to the Com- 
anche 400 and the new Cherokee 255 
(AW Sept. 2, p. 57) to pace Piper's 
growth this year. He noted that for the 
past several years all manufacturers of 
heavy, single-engine, retractable-gear 
aircraft-with the sole exception of 
Mooney Aircraft, Inc— have experi- 
enced a noticeable decline in sales of 
these aircraft. 

Cherokee 235 Floats 

Howard Piper told the more than 
800 persons attending the meeting that 
the Cherokee 255 probably would be 
the next aircraft in the company's line 
to be certificated for operation with 
floats and that addition of a supercharger 
to the Comanche 400 was “not incon- 
ceivable. Performance is what people 
want in this category',’’ he said. 

Piper also mentioned that the com- 
pany was interested in the two-place 
trainer/sport plane market and said 
there were several other projects under 
way. These possibly include a pres- 
surized twin-engine aircraft if a suitable 
pressurization system can be developed. 

William T. Piper, Jr., executive vice- 
president, Miller and other Piper offi- 
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Aircraft and 
Missile Corrosion 
Control 

( Complete Maintenance Service) 

m Corrosion is treacherous- II makes any air- 
craft unsafe lor Hying if its effects have weak- 
ened the structural members. It is difficult to 
combat because it develops and spreads in 
areas seldom exposed in routine maintenance. 
The Aircraft and Missile Operations Division 
of Lear Siegler Service has performed exten- 
sive corrosion control programs for DOD 
agencies. These corrosion specialists are 
qualified to perform over-all program main- 
tenance on any aircraft or missile system. 
Work is performed in complete compliance with 
pertinentmililaryorcommercialspecifications. 
Maintenance Managers: If you're concerned 
about correcting corrosion damage, consult 
LSSI corrosion specialists. For details, write: 
Director of Marketing, 

LEAR SIEGLER 
SERVICE, INC. 

3171 S. Bundy Dr., Santa Monica, Cal. 



cials were optimistic about market pros- 
pects for tire fiscal year which began 
Oct. 1. Piper predicted that 1964 would 
exceed 1960— the best year to date for 
the light aircraft industry— in sales vol- 
ume. He forecast sales of about S46 
million in Fiscal 1964, compared with 
an estimated $38 million for the fiscal 
year just ended. 

Miller said the company is planning 
to increase its present 20-25% share of 
the light aircraft market by five per- 
centage points over the course of the 

Another factor which the company 
may be considering in the next few 
years is a reduction in the number of 
single-engine aircraft in its line. Count- 
ing the Comanche 400. Piper now is 
offering nine different single engine air- 
craft, plus two versions of the Pawnee 
agricultural airplane. 

PRIVATE LINES 

Aero Commander, Inc. of Bethany, 
Okla., has become a division of Rock- 
well-Standard Corp. of Coraopolis, Pa. 
Thomas J. Harris has been named vice 
president and general manager of the 
new division. Aero Commander has 
operated as a Rockwell-Standard sub- 
sidiary since 1958. 

U. S. Dept, of Commerce is offering 
the initial Project Little Guy report 
to the public at $2 per copy. The re- 
port, written by Matrix Corp., was re- 
leased last Feb. 15 (AW Feb. 18, p. 
1 1 5) and deals with early studies to 
develop a less complicated light aircraft 
cockpit. Orders should be addressed to 
Office of Technical Services, Dept, of 
Commerce, Washington, D. C., 20230. 

Southwest Airmotive Corp. of Dallas 
has reported a 16% gain in sales volume 
for the fiscal year ended May 31 over 
the previous year. Total sales were 
$15,755,305 and net income was $495,- 
968, an increase of 13.1% over the 
previous year. Per share income was 47 
cents, but was reduced to 33 cents per 
share by taking a write-off charge of 
$142,391 to reduce amortization of the 
company’s Love Field facilities from 25 
to 1 5 years. 

Pre-production Beagle B.206-Y re- 
cently flew non-stop from London to 
Gibraltar— 1,100 mi.— in 5 hr. 40 min., 
with reserves remaining for another 500 
mi. Useful load was 1,410 lb. The air- 
craft, designed as a business plane, is 
being offered to the Royal Air Force as 
a liaison aircraft. 

Atlantic Aviation Corp. has broken 
ground for a fourth hangar at its Wil- 
mington, Del., facility and will increase 


ft., including ramp areas. Company 
said the hangar and associated shop 
areas were being added to provide serv- 
ice capabilities for turbine-powered ex- 
ecutive aircraft. Atlantic recently be- 
came U.S. distributor for the Hawker 
Siddelev DH-125 turbojet (AW Sept. 
9, p. 27). 

Federal Aviation Agency has certifi- 
cated Hiller 12E-L helicopters for op- 
eration with a stability augmentation 
system. Type certificate covers Hiller 
12E helicopters fitted with the com- 
pany's electronic-hydraulic stability aug- 
mentation system and a new “L" rotor 
system package. New rotor system in- 
creases gross weight by 300 lb. and 
useful load by 200 lb. 

Safety awards to 205 business pilots 
who flew one million or more miles 
without accident during the past year 
were presented at the National Business 
Aircraft Assn, convention in Houston 
recently. Also honored were 152 pilots 
who flew at least 500,000 mi. without 
accident and 87 corporations whose air- 
craft flew at least one million miles 

Federal Aviation Agency is requesting 
student pilots to identify' themselves as 
such when contacting FAA towers, 
flight service stations or other radio 
facilities. FAA field personnel have 
been instructed to provide students 
with such extra assistance as they may 

Standard fuel capacity for the Fairchild 
F27F executive turboprop has been 
increased to 2,063 gal., giving the air- 
craft an unrcfuclcd range of 3,000 stat. 
mi. Additional wing tanks containing 
300 gal. also are available. 

Tricycle landing gear for the Beech 
Super H18 executive aircraft will be 
offered as factory installed optional 
equipment by the manufacturer. Tri- 
cycle gear was developed by Volpar, 
Inc., of Los Angeles and has been 
marketed bv them for the past four 
years. Price for the factory installation 
will be $22,950. 

Mississippi Valley Helicopters, Inc. 
has been awarded a contract by the In- 
terior Dept.'s Geological Survey calling 
for use of an experimental electronic 
triangulation method for the production 
of high-precision maps. Method will 
call for a helicopter to hover over a 
position, using a hover sight positioning 
device to maintain a stationary position. 
An electronic reflector will be lowered 
from the helicopter and measurements 
made from a ground station to it. Work 
on the experimental technique is being 
done near Presque Isle, Me. 


its working space there by 214,000 sq. 
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At Lockheed Missiles 4 Space Company, 
a dedicated team of scientists devotes 

planetary navigation. Of particular interest 
are problems attendant to the guidance 
of a manned vehicle to another planet. 
With many successful accomplishments 
to their credit (such as the Polaris and 
various Agena missions), this group faces 
every new challenge with confidence. 

A promising means for manned space- 
craft guidance includes taking celestial 
and planetary optical sightings, feeding 
that information into an onboard com- 
puter, and computing the spacecraft's 
position and velocity to predict its future 
course. The computer will then calculate 
the predicted destination planet error, 
decide if a correction is necessary, and 


would be repeated continually until the 
planet is reached. The optimum timing 

the information obtained from the obser- 
vations, is the subject of continuing study. 

Even before work on hardware for an 
interplanetary mission is begun, orbit 
characteristics must be determined to set 
the requirements to be built into the space- 
craft. An optimum trajectory must be 
shaped for the specific mission, in order 
to realize ultimate effectiveness. An out- 
standing accomplishment by Lockheed 
scientists is the computation of some 
250,000 different orbits to Mars and a simi- 
lar number to Venus. Each orbit varies as 
to speed, fuel, departure, arrival, and 
elapsed time. 


LOOK AT LOCKHEED... AS A CAREER 

Consider Lockheed's leadership in space 
technology. Evaluate its accomplishments 
—such as the Polaris missile, the Agena 
vehicle's superb record of space missions. 



climate, opportunity for recognition. 


Then write for a brochure that gives you 
a more complete Look at Lockheed. 
Address: Research & Development Staff, 
Dept. M-47 C, P.O. Box 504, Sunnyvale, 
California. Lockheed is an equal oppor- 
tunity employer. 

SCIENTISTS S ENGINEERS: In addition 
to positions relating to flight mechanics, 
such as mission & trajectory analysis, 
guidance & controls analysis, other Im- 
portant openings exist for specialists in: 
Orbit thermodynamics • Electromagnetics 
• Gas dynamics • Chemical & nuclear 
propulsion ■ Systems engineering • Com- 
puter research • Electronic engineering • 
Communications 4 optics research 

LOCKHEED 

MISSILES S. SPACE COMPANY 

Sunnyvale, Palo Alto, Van Nuys, Santa Cruz, 
Santa Maria, California • Cape Canaveral, 
Florida • Huntsville, Alabama • Hawaii 


LOOK AT LOCKHEED IN FLIGHT MECHANICS: 

Further advances in space flight leadership 




MAJOR ASSIGNMENTS open in: 

STRUCTURAL DESIGN 
AERODYNAMICS 

STRUCTURAL ANALYSIS — Stress, Loads, Dynamics 

PROPULSION DESIGN 

MECHANICAL DESIGN — Including Support Equipment 
SUPPORT REQUIREMENTS — Reliability Engineering, 

Design Experience Required 

STABILITY AND CONTROLS 

ELECTRICAL AND ELECTRONICS SYSTEMS DESIGN 
NUCLEAR — Radiation Effects, Operations, Shielding 
LABORATORY TEST — Structural, Fluid Dynamics, Standards 
BASIC LINES — Development and Layout 
OPERATIONS RESEARCH — Weapons System Analysis, 

Space Systems Analysis 



Qualified engineers and scientists of virtually every discipline are needed 
to fill important openings — now! ■ Living in Fort Worth, you'll enjoy 
excellent cultural, educational and recreational facilities; temperate cli- 
mate; clean, smog-free air; uncongested freeways; attractive, spacious, 
comfortable housing of exceptional quality and value — plentiful and 
economical. ■ Take advantage of present opportunities — send a 
resume of your training and experience to J. B. ELLIS, Industrial Rela- 
tions Administrator-Engineering, General Dynamics/Fort Worth, P. 0. 
Box 748, Fort Worth, Texas. An equal opportunity employer. 
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NEW CESSNA nnvigation/conimiimcations radio is shown mounted on a panel (top). 
Bottom is Cessna Nav-O-Matic -100 autopilot. Radio is available in cither 100- or 360- 
channel communications versions and both have a 100-channel nav receiver. 

Cessna to Market New ARC Radio 


radio system for light aircraft has been 
introduced by Aircraft Radio Corp.. 
Boonton. N. J.. and will be marketed 
under the Cessna trade name by Cessna 
Aircraft Co. of Wichita, Kan. 

ARC is a subsidiary of Cessna. The 
system is designated the RT-314A by 
ARC and will be marketed bv Cessna 
as an addition to the Cessna 300 scries 

Cessna also is adding a new autopilot 
-the Nav-O-Matic -100-to its line of 
electronics c(|iupmcnt. 

The RT-S14 includes two receivers 
and one transmitter. The communica- 
tions receiver and transmitter is avail- 
able in cither 100- or 360-channel con- 
figuration. The 100-channel model 
includes standard frequencies from 
1 1 S.O through 1 26.9 and 1 3 3.0 through 
135.9 me. The 360-channcl version 
provides for the frequence range be- 
tween 1 1S.0 and 1 35.95 me. with 50 kc. 
spacing. 


Both versions have a 100-channel 
navigational receiver with all VOR 
LOC frequencies and an omni converter 
and indicator. 

The unit is 65 in. wide, 3| in. high 
and 125 in. deep. Only the power and 
antenna leads must be connected once 
the radio is installed in the panel. Pro- 
vision for four additional audio amplifier 
outputs and a built-in squelch control 

eluded, as is rear lighting for all panel 
functions. 

Cessna's Nav-O-Matic 400 autopilot 
provides command pitch control, wing 
stability' and turn control. Altitude hold 
capability is provided through a pressure 
sensing device which detects altitude 
changes. 

The autopilot also is capable of mak- 
ing automatic turns to a pre-selected 
heading, has heading lock capability and 
an omni coupler for radial intercept and 
tracking capability. It is transistorized 
throughout. 


SOUTHERN 
CALIFORNIA 
POSITIONS OPEN 
FOR 

AIRCRAFT LINESMEN 
OR 

LOFTING ENGINEERS 

with the ability to develop prelimi- 
nary scale lines and full size lines 
layouts on air duels, wing to fuselage 
fillets, large doors and jambs, etc. 
Applicants must be experienced in 
curve fitting techniques for mathe- 
matical surface definition. 

AND 

NUMERICAL CONTROL 
PROGRAMMERS 

experienced in the use of APT 111 
and continuous path multi-axis ma- 
chined part programming techniques. 
These are career opportunities in 
long range programs. Starting sal- 
aries commensurate with experience 
and background. Assignments will 
be on the new Douglas DC-9 short to 
medium range jetliner now under 
development, and on a variety of 
military aircraft ranging from small 
its to transports larger than any 
w flying. 

If you are interested, please send 
your resume to: 

W. E. Marsters, 

Manager, Employment 
Douglas Aircraft Company 
3855 Lakewood Boulevard 
Long Beach, California 

o 7 

OOUBL 

AIRCRAFT DIVISION 
An equal opportunity employer 







WHO'S WHERE 


(Continued from page 19) 

Changes 

Dr. Ebcrhardt Rcchtin. assistant director. 
Trading and Data Acquisition-including 
Deep Space Instrumentation Facility (DSIF) 
activities, California Institute of Technology 
Jet Propulsion Laboratory, Pasadena, Calif, 
Also: William H. Bavley. manager of DSIF; 

tions Div.’, and Joseph F. Koukol, deputy 
chief: Mahlon F. Easterling, chief. Com- 
munications Systems Research Section; Reed 
B. Harkcr, chief, Communications Systems 
Development Section. 

Michael F. Maguire and Thomas P. Fnhy, 
assistant directors of engineering, Electro- 
Optical Div., Perkin-Elmer Corp., Norwalk. 

Joseph W. Ranftl, nucleonic systems sales 
manager. Systems Div. of Ciannini Controls 
Corp.. Duarte. Calif. 

Dr. Harry N. Olsen, head. Plasma Labora- 
tories. Northrop Space Laboratories. Haw- 
thorne, Calif. Also: Dr. Jay T. Thomas, 
director of physical sciences. Northrop Space 
Laboratories, and Walter S. Maknsli. chief 
military systems. Applications Engineer- 


ing Section. 

William F. Teichmillcr. general manager 
of the Pacific Div. (Santa Ana. Calif.). The 


Hallicraftcrs Co. Also: Emory G. Johns! . 
special products manager; Jack M. Hollan- 
der. data systems manager. 

Wick Jackson, manager of reliability con- 
trol-Centaur program. General Dynamics/ 
Astronautics. San Diego. Calif. 

Mark K. Miller, manager. The Boeing 
Co.'s Pacific Test Center, Vandcnbcrg AFB. 
Calif., succeeding Lionel D. Alford, reas- 
signed to Boeing s Saturn Program, Hunts- 


Harold Gould, general manager. Pres: 
Vessel Div., Menasco Manufacturing ( 
Burbank. Calif. 

Lockheed-Califomia Co * Xrba'nk.'^C; 

engineering. Also: J. E. Hawkes. chief e 
neer for the F-104; W. M. Magruder. c 

Carl Maudenbcrg. director of mate 
Aircraft and Industrial Div.. Lear Jet Cc 
Wichita. Kan., and Paul O. Momente 
marketing manager. Industrial Div. 

John fl. Quinn. Jr., manager. Struc 




i Dept.. Mat 


Corp.’s Component 
Washington, D. C. 


in Co.'s Den- 
Rcsearch 


transport programs. Fairchild Stratos Corr 
Aircraft-Missiles Div Hagerstown Md a 
Charles F. Murray, director of proenremt 


of Northrop Corp., Hawthorne. Calif. 

J. T. Underhill, director of engineering. 
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FOR THE NEXT 
BIG NEWS IN 
ROCKETS, 

LOOK TO 
NORTH JERSEY! 


30 NEW R & D 

POSITIONS 

OPEN TODAY 

WITH THI0K0L 

REACTION 

MOTORS 

DIVISION 


WORK ACROSS 
THE FIELD OF 
COMPACT 
LIQUID & HYBRID 
MOTORS, SPACE 
PROPULSION & 
POWER SYSTEMS 


RaD Programs now underway in all these areas: 

■ New members of RMD's family of Packaged-Liquid Hyper- 
golic Engines, whose extraordinary ruggedness and stor- 
ability make them ideal for such advanced applications 
as missile launching from the surface of the sea. 

■ Hybrid and reverse hybrid engines 

■ Hi-energy systems based on fluorinated oxidizers 

■ Advanced Systems utilizing thixotropic propellants, in- 
cluding materials and design research for appropriate 
thrust chambers, tankage, pumps, piping, nozzles, thrust 

■ Space storable propellants 

■ ASW-deep-running torpedo propulsion systems for 
hunter-killer submarines 


of exotic materials, fuels 


These positions are with THIOKOL's Reaction Motors Divi- 
sion in the New Jersey lake country at Denville, where R&D 
facilities include capability of producing full-scale proto- 
types and a test firing range. 

Here, a young, wide-awake management is moving ahead 
in practically every phase of rocket technology, creating 
sophisticated engines of ever increasing efficiency to meet 
specialized space and weapons mission requirements. One 
famous achievement is the turbo rocket engine powering 
the X-15 aerospace vehicle ... another is the packaged- 
liquid engine now in quantity production for Navy and Air 
Force Bullpup missiles. 

Backed by firm production contracts and the resources of 
Thiokol Chemical Corporation, with its many rocket facili- 
ties across the country, Reaction Motors Division today 
offers forward-looking engineers and scientists a challeng- 
ing future in the van of tomorrow's advanced rocketry. 



Address Inquiries in confidence to Mr. Holden Rigby, Supervisor Professional Placement, Dept. 20A 

•7/UoAoe 

CHEMICAL CORPORATION 

REACTION MOTORS DIVISION 


Denville, New Jersey 

An Equal Opportunity Employer 
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SYSTEMS ANALYSIS 

• Systems Optimization 
e Trade- Off Definition 

• Operations Research 

• Game Theory 

• Management Systems 


GUIDANCE & CONTROL 


• Space Flight Mechanics 

• Astro/ Inertial Guidance 
e Attitude Control Systems 

• Mechanical Design. Gas and 
Hydraulic Systems 


The Division's facilities are located in Wilmington, Lowell and 
^ Lawrence, just north ol metropolitan Boston. At Avco/RAD you 

recreational facilities. 



REQUIREMENTS: M 


GUIDED MISSILES 


RANGE DIVISION 
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LUNAR LANDING 
AND RENDEZVOUS 



Earth orbit over, the last Saturn stage falling from view, the Lunar Excursion Module and Command Capsule 
enters the flight path known as "Trans-Lunar Trajectory". During the trip toward the moon, the astronauts 
execute a 180-degree turn-around of the Command-Service Module and then perform the docking maneuver to 
become again attached to the LEM. Two astronauts enter the LEM, the third man remains in the Command module. 

The Apollo spacecraft is now ready for lunar orbit. 

The momentum generated by the LEM and other space-oriented programs make Grumman a unique profes- 
sional environment for engineers and scientists who can contribute to the successful culmination of the "LEM" 
project in the late 1960's. If you are qualified, why not talk to us about these following immediate positions: 
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APHASIC APOLLO? 


Not a Chance with the all solid-state high-reliability transponder 
being developed by the engineers of Motorola's Military Electronics 
Division. This phase-coherent receiver-transmitter is only one of a 


E-AE-EE 

AEROSPACE 
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Family Fare Plan 

I note with interest your article in the 
Aug. 19 issue, page 39. concerning the fam- 
ily fare plan on domestic trunk lines. The 
idea is certainly in the best traditions of 
American business, stimulated by new and 
dynamic thinking. I believe, however, that 
the increase in traffic will be even greater 
if the airlines consider the possibility of al- 
lowing families to travel separately at the 
reduced rate. In our day and age, despite 
safety statistics, and despite political impli- 
cations arising therefrom, the airlines should 
recognize that an accident is possible and 


that if 


i husband and u 


r the entire 


raveling together the t 
great and the consequences too catastrophic. 

large corporations to fly their important 
executives to conferences in separate aircraft. 
If it is good enough for individual executives 
of large companies, it is relatively as im- 
it for the two executives of the family 


household. ' 

I am suggesting, therefore, that th 
are looking for increased revenue as 
of first class fare traffic look into the poss 
bilitv of allowing a husband and wife to 

this as a family fare. 

Undoubtedly, it is feared that some 
people might take advantage of such a plan 
and defeat its original purpose. It is. how- 
ever. difficult to justify a husband and wife 
traveling together while a family totally 
dependent on them is left at home. lt makes 
one think twice about life insurance policies 
and wills to the extent that it kills the joy 
of a vacation plan. 

Jack H. Arabian 

Mattapan, Mass. 

Industry Defense 

Recent comments by MSC Deputy Di- 
rector Walter Williams on the high rejec- 
tion rate of aerospace hardware, and simi- 
lar comments over a period of time by 
Vice Adm. H. G. Rickover on hardware 
for the submarine programs, warrant con- 
siderable thought by leaders in both indus- 

Admira? Rickover. with some justification, 
lays the blame on industrial management, 
who, he says arc more interested in getting 
new contracts than in seeing to it that the 
things they have already contracted for are 
done well. However, before we judge in- 
dustry management too harshly, we should 
consider some of the barriers the govern- 
ment agencies have placed in their paths. 
The endless interference and red tape in 
operations, plus the very real responsibility 
of keeping the plant in work in a highly 
competitive industry under a very complex 
procurement system, admittedly detract 
heavily from the time many managers would 
prefer to devote to supervision of develop- 
ment or production work. Furthermore, 
several decades of Alice-in-Wonderland gov- 
ernment-backed labor policies have in many 
instances put the individual worker beyond 
the control of management. 


LETTERS 

In view of the number of genuine prob- 
lems faced by industrial management, it is 
unfortunate that leaders like Admiral Rick- 
over do not devote more of their consider- 
able talent and influence to creating a more 
favorable environment for the industries 
which serve their programs, and less to 
criticizing a group of men who arc by and 
large dedicated. competent, and perform- 
ing well under difficult circumstances. 

_M|. Williams and Admiral Rickover have 

industry should take under very serious ad- 
visement. But I hope that at the same 
time, responsible leaders in government 
agencics-along with their healthy criticism 
— will seriously consider what they can do 
to help industry managers to devote more 
time to assuring that the high standards of 
manufacture required by our space and mili- 
tary programs will be met. 

Riciiaro L. Mela 


result Cooper (Cont.) 


1 have rarely seen so manv cases of 
semantic confusion as have appeared in 
the numerous letters to Aviation Week & 
Space Technology concerning the ex- 
periences of Astronaut Cooper in sighting 
various objects on the ground from his space 

The basic confusion appears to center 
about the difference between detection and 
identification. In general the argument say- 
ing Cooper could not possibly have made 
these sightings states that the "resolving 
power” of the eye is approximately 1 min. 


. This 








concerned 

tween two point objects 

ever, in Cooper's case this 
lem. In all instances which were mentioned 
by Astronaut Cooper he was detecting high 
contrast objects (single objects in the case 
of houses, cars and trucks) against a rela- 
tively uniform background. The high con- 
trast was generally caused bv reflection of 
sunlight from smooth surfaces or a dark 
object against a light background. It was 
maintained where the atmospheric haze 
was low (Tibet, desert areas). Cooper was 
not able to distinguish small low contrast 
objects or even large low' contrast objects, 
in many cases. For example, he was not 
able to distinguish Los Angeles in the 
haze (smog?). 

Since the eye, as do most sensors, de- 
tects integrated energy over each rod and/or 

sible that an object with sufficiently high 
(or low) reflectance will be differentiable 
from surrounding terrain even though its 
angular subtense is much smaller than 
that associated with the detectability of 
two separate objects. For example. Cooper 
could differentiate between two cars only 
if they were separated by 200 ft. or more. 
Similarly, roads and other long lines (in- 
cluding smoke, rivers, and boat wakes) 
were detectable even though their smallest 
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dimension (that is, their width) is well 
below the two-object resolution threshold 
of the eye. This is because the human 
visual system integrates over the entire 
length of the line and thus is able to 
separate it as a distinct signal from surround- 

In many cases, of course, Astronaut 
Cooper possibly concluded, because of sup- 
plementary information such as the location 
of roads and the surrounding terrain, that 
the point objects he was seeing were trucks, 
automobiles, houses, boats, etc. It was not 
possible for him to independently identify 
the objects even though he could detect 

As for the "lens" effect ot the atmosphere 
as proposed bv Mr. Strumbos in his letters 
of Aug. 12 (p. 118) and Sept. 30 (p. 106). 
some numerical precision is lacking. If 
Mr. Strumbos would carry his Sept. 30 argu- 
ment to its logical conclusion he would dis- 
cover that, given a refractive index for 
space of 1.000, a refractive index for air 
of 1.0003, and an effective thickness of 
the atmosphere of 30,000 ft., the apparent 
depth of the ground as seen vertically from 
the top of the atmosphere is only about 
9 ft. less than if there were no atmosphere 
at all. This is hardly enough to cause any 
significant difference in any astronaut's vis- 
ual capabilities. 

To summarize then, it is quite possible 
for Cooper’s sightings of relatively small 
objects on the ground to be explained bv 
optical and visual phenomena which have 
been known for a long time. There is no 
necessity for quasi-magical explanations or 
any sort of super-normal capability to be 
ascribed to Cooper. The onlv thing new 
that Cooper's flight seems to Iiave pointed 
out is the great extent of misinformation 
on phenomena with w'hich any observant 
person (not to mention first year physics 
students) should be familiar. 


TFX Conflict 


need to be stirred ai 


so loudly when they lost the TFX w 
cause the pressure was applied to the top 
side of their corporate toes for a change. 
Have they forgotten that the Martin B-51 
could easily out-perform the B-47? What 
about the international toe trodding when 
their Bomarc “shot down’' the Mach 3 
Avro Arrow? They should also be reminded 
of a previous competition with General 
Dynamics/Ft. Worth in which the very 
fine YB-60 was scuttled in favor of the 
B-52. From what I know. Boeing should 
be thankful that the cost/effectiveness boys 
didn't get a chance to pass on those choices. 
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Meet the star of Collins latest production 


It’s Collins new FD-108 Flight Director System for lower approach mini- 
mums. The unique, natural approach presentation of this new system could 
not possibly be captured in a single magazine ad, lengthy brochure or 
stack of slides ... so Collins has produced a full color, 16 mm sound movie 
showing actual flight operation. It reveals a new command technique which 
we have developed to make missed approaches a rarity (safer, too) and 
to speed the day of 100 — Vi approach minimums. It reveals a third 
dimension in instrumentation, human engineered to simplify attitude and 
navigation interpretation. 

For your 18 minute “V-Bar” check-out with the new Collins FD-108 
Flight Director System, simply write on your company letterhead to “Third 
Dimension in Flight Directors,” Collins Radio Company, Cedar Rapids, 
Iowa. We will send the film to you. For additional information, contact 
your nearest Collins sales office. 

COLLINS RADIO COMPANY • Cedar Rapids • Dallas • Los Angeles • 
New York • International Division, Dallas. 
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For reprints of this symbolic Artzybasheff illustration of an early Voyager concept, write: Avco, Dept. AW4-2, 750 Third Avenue, New York 17, N. Y. 


Let’s take a look. What’s behind the cloudy veil of Venus? Or beneath the red sands of Mars? 
Or on the Moon’s pock-marked plains? What’s out there in space? NASA is finding out. With 
Voyager, the Venus/Mars orbiter-lander . . . with Gemini, the two-man rendezvous space- 
craft . . . with Moon-bound Apollo . . . with Mercury, the one-man earth orbiter. NASA is ex- 
tending man’s vision to new frontiers in space. Focusing the keen minds of science and in- 
dustry on the big “Out There. ’ ’ Inspiring studies and pro j ecting plans for perfecting aerospace 
techniques, shapes, materials, and manufacturing processes. Avco is proud to lend a hand. 


UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS . . . REGARDLESS OF RACE, CREED, 
COLOR, OR NATIONAL ORIGIN . . . WRITE AVCO TODAY. AVCO CORPORATION, 750 THiRD AVE., NEW YORK 17, N. Y. 



